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mi Humbly beg. 
- B I .chis Book — your Protecł Were 
 Bita Work o lows, prog el bir the 
ruflator, I ſhould conſtrain my T — . 
I a meaner Dedication: But being a ; Colle« EN 
cction of ſome of the. reateſt Maſters in the  _ © 


World, I mean, HeinlinyMeftlin, Kepler, Sec. - . og 


And newer made Engliſh kill now, I conceiv=.* > | 
ed might the ſooner procure their Wacom” = Bo 
to Perſons ſo eminent for noble Candor, as 
well as forall thoſe intelleftual Ererllenc e. 
wherewith your rich Souls are known tobe 
furniſhed : I reſolved to be as kind to this 
Book as 1 could, and N conſidering . 
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Which way to effect it, I at laſt concluded 
C ith Submiſſion) to prefix your Names toit, 
85 who having a higher Senſe, and Judgments | 
pol excellent Parts, are beſt able to defend my 
| Lapſes and TmperfeQions. © 
The Mathematical Sciences, although in 
their Speculatighs moſt noble and pleaſing to 
a Philoſophick Mind, and in their Practice ve- 
ry uſeful and profitable to Mankind, yer have 
they not been equally approved by all; For 

Which cauſe, ſuch Writings as promulge and 
odffer at the advancing of thoſe Sciences, ſtand 
in need of ſuch Patrons as are able. to defend 

them againſt the Cavils of Pride, Envy and 
eee ES „„ ect plas 


And for as much as the Study of Know. 


; 
* 

Is 

IJ 


2, ledgeisincumbent on all great Men, ſuch as 
fo = Judges, Rulers, Councellers, &c. And that 
they who delight and have Knowledge. in 
mathematical Sciences, are greatly aſſiſted in 
J the riglit governing in a Common wealth, as 

well in times of War as of Peace, to the diſ. F* 
einge alfthings arightt- fkk: 
JW hence alſo many Emperors, Kings, and 
Princes, &c. Have been ſo raviſh'd with the 
Mathematical Study, that they have not only 
«| RE * diligently ſtudied it themſelves, but have al. 
i; Do been at great Charge in employing the moſt 
e.xcellent Artiſts they could get to propagate! 
A and increaſe it. 60ꝰ½ñ 27 2 IL 


4 ; 4 8 2 v 7 l Le? 5 1 4 as 1 
It is commonly ſaid that all Learning is ofa 
Piece, andthatNefcrt generoſa mens ig norantiam 


« | | F: 2 6 ha... 


| 7 1 5 © Epiſtle Dai 64 hy: ig 
path; An Inſtance of the Truth' of which y- 
ing, appeared i in that late great and learned 
Perſon the Lord chief Juſtice Hale, lately a 
y W Member of your acute Society, Who 
"= beſides his great Knowledge in the Law, 
n Ves a great Divine and Mathematiciun, as ap- = 
0 9.9 by. his Books and Manuſcripts in the 
Library of Yours 7 ſome of Which * | 
e have W i 
r i Now having. had the Mbaour (br 0 EL” .' 
d dem it) of ſerving yodr Honourable Socie- 5 
d ty for abput Thirty three: Mears in my Trade, 
d and having received ſome Advantage there. 
a, by, Ithought it juſt Gratitude to inake this nu 
{mall Prefect as the Poor Man does to his rich —  ;. 
and great Neighbour, by whom the Noſe- * 
gay of Flowers, Or Basket of Fruit is not iI ; 
at W taken, altho he hath more Plenty, and fat 
n better of his own Growth. Small Things 
n become valuable when they are made the OF | 
is Y ferings. of Reſpect, Eſteem | and. , Grati- 
. tude, for Seneca fa ith, there neither is, r nor gan 
be any Law aun Iggraritüdde. 
Iknow, you Gentlemen, have ſo much ad 
great Imployment for his Majeſty and his 
good Subjects, that I ſhall. not rob youo an- 


other Minutes Space, beſides my Prayers to 4 
God to bleſs and proſper your Honourable So- F i 5 wy 
ow and the Liberty of PN my, —_— 


Sh "Your olf Humble and * 
1 moſt ObadientServytr.. 


Venterils Manly. y 
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0 Waugh the aſe and . are; of che 
Mathematical Sciences, as they Ire uſually called, 
|; v. Which are exercis'd about the Numbers and | 
* Angie des of things, which ſerye not only to the 
e underſtanding of all other Arts and Sciences inferior 
bo ſuperior : But alſo are neceſſary to all Men, to the more 
abt "OR living a Civil oy we nk it not eee in 
ce to enlarge upon; for concerning this of Mathema- 
** things, no Ingenious Men doubt: hut the unſkilful, unleſß 
: "ip were entred into this ftudy, and perceived ſome ſweet- 
nels of it, can never de drawn os erhebe by any Elo- | 
S* U—- oO Ss IO} OS 
- Therefore leaving thoſe: 3 we hall crab. a few. things, | by 
pak Authority, or to what end and purpoſe,” this Matbemati- 
ral Synopſes was compoſed ; and in what order and method; we 
; Ki the ſtudious in the Mathematicks, may een 
ouſiy be 8 e in it. 
ws The knowledge of the 'Mathematicks among other ſtudies 


alſo, always flouriſhed from the firſt beginning of this Acade- 
mp, if not among all Learners, yet among Teachers; which | 
have een moſt expert Artiſts in the Knowledge of the Mathe- | 
maticks ; and not in Germany only, but in all Europe, the moſt 
Famous, * TMs Somnel e, Tu 77s 
e 
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Philip Appian, Michael Meſtlin, Eberbur dut Seultefus, and not 

only he that was very Famous and had in great honour among 
us, but alſo among Foreigners, and is now in Heaven, William 


© 


- Schickard, but alſo the moſt Ingenious-and moſt excellent Ma- * | 


thematician Foby Kepler, altho he ſpent not his Days with us, 


yet he came forth from our School, and was Famous through ü 


all Europe: But alas the diſmalEire of the late Wars, as itbrought 
all other kinds of miſchief along with it, ſo it miſerably broke 
| this School of ours at Tubingen, and withother Sciences and Artz, 
Alſo the moſt noble ftudy of the Mathematics was almoſt de- 
ſtroyed: which ill fortune falling grievouſly on it, our moſt Se- 
rene Prince and Governour the Lord Eberhard the 111d. Duke of 
Wirtemburge, Oc. following. the footſteps of his Anceſturs, 
wong other things did alſo reeftabliſh the Marbematicks, which 
s at it were deſtroyed ; not only to be taught in the Pub? 
_ WH lickUniverſity, but alſo, would have the firſt funfamentals'of 
tt, taught in the Schools of Monaſteries; therefore for this 
end, and by the command and mandate of our moſt Serene 


2.9 


_ ny Mathematical Diſciplines,” as well from the Lucubrations of 
"ours, Which of late flonriſt'd in this Academy, as of others 
more goble Lovers of this Science; it being made uſe of by te 
_ advice: of Learned Men: In which, what ſhall Be appointed, 
Or in what order and manner any one in out opinion may pro- 
_ itably be converſant in it, we ſhall brieffy me. 
Therefore in 5 leaſt any one by ſeeing the big- 
neſs of the Book ſhould be offended-at the Title Snopſs, he 


' five, ſo now ſixdiſtin Diſciplines; yes if after the manner 
of others, we were willing to divide it -into*fmall parts, we 
might make it into more than Ten: If chis were divided in- 

to ſo many parts, it might very well ſtill retain the name of 
Smopfts, or Compendium. But why ark we not content with 
one Science, but would gather together many Syſtems? The 


the parts of it are ſ bound, and as it were joined with the 


EY 


Example, ſome Knowledge of Aſtronomy, eſpecially to t 


Schools: But what Knowledge 1 pray, can any one have fm 
a Ereatiſe of Aſtronomy, without ſomewhat of Arithmetic, c . 
'Teomerry, of Geography, and alſo of pries? Which if any one 


4 


nature it ſeif of the Mathematicks requites it: For often tims 
bond of Relation, that one without the other, can RE. 


ſtudious devoted to Theology, was always requiſite in ur 


Prince, is preſent Synopfs is collected, not of one, hut of m. 


mult know, that we deliver Here not one, but as in time paſftt 


be diſpoſed in due order, nor learned with any benefit. „ BY 
8 „ 2 . 


n 2 _— 
* : ' 
a SS 5 L ">. * 
\ 8 
4 
4 


Vunts he will ſcarte learn more in Aſtronoap, than a blind | 

Naa in the Art of Painting. Thar therefore thelg ſhould be 
poyned together, Neceſſixy it elf required irt. 
An laying down theſe things, we obſerve this Order, vi. 


That we premiſe thoſe things, the Foreknowledge of which 
ãõ chiefly ne ceſſary in the latter: Whence Arithmericand Geo- 
mei preceed Aflronomy; for as muchas they are, as it were 
Wiggs, with which we fly into Heaven: Geography follows A- 
ſttrondmy (Which by Reaſon of its great Dignity, we have indeed 
- handied more fully; but if you conſider the Multitude of things 
TContained in it, we have handled it compendiouſly enough) 
which is ſo pyned with Aſtronomy, that neither without the o- 
enn entirely be underſtood. The Oprics follow Geogra- 
J, Which although it hath hitherto: for the moſt part been 
neglected, even by thoſe who would hearken to- Philgſopby ; yet 
the Benehtand Light it affords to almoſt all the other Scien- 
©." ges15 ſuch, that it may truly be ſaid (conſidering its great Me- 
rait) that it is che Sun, the De and Beauty of them all: There- 
fore we were willing alſo only to delineate it, if perchance af |; 
ter a long time of Exil, it may recover its Dignity and Place 
„„ — f. ] 
Thpoſe things which we have annex d by the way of Appendix, 
odr ſcatter d any where by Digreſſion, * . they are not 
properly of theſe Diſciplines, yet by reaſon. of the great Plea- 
flure and Utiiryof them, we would not neglect them; ſuppo- 
ing that a Lover of theſe Studies, if he ſhould find any thing 
that's good ont of the way, he will no more deſpiſe it, than 
I in digging his Field, he ſhould find a hidden Treaſure. 
We have omitted; the long Demonſtrations of Geometrical 
Tiings, ſince hecauſe I ſtudy Brevity, we leſpect Practice 
more than Theory, alſo becauſe all the Concluſions, draunfrom 
_ *Geomerwical Things, are approved of, by the Opinion of all 
learned Men; hence tis fit that thoſe that Harn ſhould, alſo 
believe them. Not to ſpeak of ſome Demonſtrations.which by | 
2 veaſon of their Suptilty, are ſometimes more obſcure than ths 
Sonclußons themſelves: yet if any. one xgquixe them, he, may 
Hite himſelf with Eucſidt Elements, of the Commentators 
| upon them, the excellent Clauius, Ambroſe, , Rhodes,” Oromits, . | 
%%% V 7 ooo ST 70 
And in handliog cheſe Diſciplines, -we. would have Infor- 
mers or Inſtructers obſerve theſe things; for we require the In- 
former to be altogether learned, diligent and prudent;: For 
what ill Accrues; from the Studies of thoſę Youths, who raſhly 
take into their Hands any Books without a Teacher, 11 05 | 
| „ . | enbiy 
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Nor yet alſo d 
Beginning, ſhould run through the whole Body of theSciences, 


r 
11 
N. 
- \ 4 


ſpeak gane „that by reaſon of it there will ſcarce be aß 


raphiſics are, hut are alſo contemplated by the Eyes and handled. = 


5 we think it convenient, that Learners in the 


as they are delivered in this Synopſis : But by degrees not on- 


lycoalcend from one Diſcipline to another, but allo, from one 
of one Part, to the other Par. „ e 


Aad therefore we conſtitute three orders, in the Study of the 
Mathematics; beginning, going forward, and makings ſtand; 
Neverthelef no Law or Puniſhment to be conſtituted, if any 

one ſhould invade the Ends of another, before tis time; only , 
that he inſiſt in a right way, and obſerve a convenient order,” 


not by Girds and Leaps, to he conyerlant, ſometimes in ane 


Part, and other times in another. 


. 


herefare.in the Beginning, is deſigned the firſt and ſe- 
F 


4 J 
cond Part of Theoretical Arithmetich, as well in hole as in 


x 
” 
” 
o 
* 
TE 


broken Numbers, which en ot to know, by reaſon of the 


5 W 
£5 * . 4 . 2 $y . 
11 * . Y , : 
Aa ; , ; a 7 * 
1 "Mp 0) 1 " ” % ; 


ee n 


— er dare in il Human A Mir: From 


+ 0 ceif any one being dull of Wit, proceed no further, but 
would abftainfrom all the other Parts of the Mibomatics, yet. [ 


 methinks be ſho 


from thethird Par 
2 Pruporrion, which is en . che five Species 5 


not think” much of the Labour to add 9 
concerning Proportions, only be Golden 


of rithmetich. ** 


* — ede allo to other Parts "ne 


ne.” of the Marbematies, we may propoſe to him the Firſt and Second 


Put of Tas mes In the Firſt are contained the Definitions of 


, and as it were, expoſes alt the Furniture of 


# — ee it to the Sight: The Knowledge of Which 
_ _ allo, although he would proceed no further, yet this Adyan- 
tage would not be contemned, which ſo admirably brings in - 


to the Mind, not without great Pleaſure, the Ideas of Corpo-- f 


rem Things, from the Divine Mind into the Human Kind of 
fallen Mctzof which theſe rude Eigures « of ours ane as itwerea | 


Deftuxion of Material Things. Wo 
Jo this moſt pleaſant Se ton if our ginner alſo 19 


add the Second paft of Cyclometry, being Kalle to be under- 


ffdod and comprehended: Tis no doubt but he wWill be then 


2 1 
\ * k + 52 
L * 


with Proportions) he may paſs with an inoffe 
accompliſh them in a ſhort Space of time. 


ůncenſed, from the Love and Defire of the knowing Marbemati- | 
Things, to proceed with a chearfulMind,and baft on to the We: 
1 Order of going forward. Sl 


II. Then after theſt Procectiings': he may A fg through 


thetwo ocher Parts of Theoretical Arithmetich,” in Which, be- 
cCauſe he isalready exerciſed in theFiveSpecies or Rules ol Anb· | 


metich "(eſpecially in Fractions which have a 1 Affinity 11 ö 
Foot an | 


But from hence, to them that would IRE is Savite 4 


jn the Common Wealth, they may profitably enter upon the 


other Barts of Geomehy: In which, indeed not all things are * 


* contained in theſe Arts, whch are neceſſary to he known, 


Politick Mell, in times of Peace and of War yet for the me 


part the Foundations are here laid, without the right Under- 


-ftanding of which things, their Knowledge will be Low im- 


perfect, or doubtful. 


- 8 BZut becauſe this Laboug is deſigned "chiefly fer hom l 
_ "think ſometime to ſerve in Fecleſtaſticab Affaire, on whom there 
| ; ti incumbent a greater Care of Heavenly than of Earthly 


Things, after the Underſtanding of Theoretical Aritbmerict, and 
the Firft and Second Part of Geometry, they may forthwith en- 


ter 2 9 288 the three Books of Aftronony, RET UT to the 
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tet, Foby Sceubelins, Mich. Meſt lin, Feb. Kepler, Will, Schickhard, _ 
_ whoſeOptical Manuſcript was freely communicated to us by the 
excellent and generous D. Fob. ab Hobenfeld, a great Lover and 
Promoter of theſe Studies. From Which we have collect 
many things in this Synopſis left they ſhould periſh, as much as 
the Scope and Reaſon of our purpoſe would bear, and this 
' W therefore we were willing to remember, that the ftudious in 
the Mathematics, might know to whom Thanks is due, if any 
Benefit redound to them from theſe things. I 
What remains, is that we admoniſh the Pious and Candid 
Reader in Equity: If by chance ſome things from the more 
unſkilful Workmanſhip, being handled more. dexterouſly by 
others, being received more awkardly by us, or the 
things themſelves that are added by us, be underftood to: be 
leſs exquiſite, that he would not make too ſharp a Cenſure, 
but that he pardon ſomewhat of the Difficulty of the Times, and 


_ ſomething of the Weakneſs of Human Nature, and that he __— 
would ſuppoſe ſomwhat to beleft to himſelf, from which he _ = 
| | 22 i 


4 : 1 5 ö 2 4 3% 1 8 | [ 1A 
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| EVO bimſelf concerning his greater Erbditign, „ 
ith us, not to ſubfift in the careleſs Contemplatign- of theſe. 
mundage Things, but refer all Things ti the great end, viz, 
that to God the moſt wiſe Creator. of all cg acknowledg-, 
ing the Power and Goodneſs of the moſt wiſe, Diſpolition, be- 
3 ing made in Number, Weight and. Meaſure, We may not oni 
break forth into Praiſes of him, with a full Heart and. Mouth, 
but alſo to mingle together our Ke to the Piaus Univer- 
l Harmony, To conclude, be eing allured by the Restes 
FE of theſe Contemplations, we may deſire more eargeſtly the 
5 _. _ © Solution, of this Body, and the 3 of the future Life, 
4 where our Knowledge of things which is no in Will be 
| _ perfected moſt fully, when we behold, not only intimately, 
_ the things created by God, but we ſhall alſo ſce the Creator. 
Himſelf Face to ac to o him be Praiſe from e and | 
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The New Preface)! or File Prefatet to this 


_ Third, Edition, In which the Reaſon 
us Bp! of the Defy of 15 e 7 


ing K. 


Publication, is come now by chance another Ma- 


thematical 'Synopſis of that great Man,Johan. 


® fac: Heinlin Prelare of Bebenhuſan, hicberto deſired = 
o» Ld wiſhes of many Nor yet without Important rea- 


5 ens, ſrace that (and which of Learned Men inſtrutted 
in the firſt place, in the knowledge of thoſe Studies,) it 
: bath been acknowledged to be taken frgn, and to conſt 8 
ef the whole Mathematical Learning, both pure an 
mixr; (alſo, that, they call abſtract, but this Concrete) 
the better Diſciplines being bndled with more ee 
' cave thun in the firſt Edition : So that if all the other 


works of this Author by which he hath deſerved well f 


the Common wealth bf Learning, and which are ve 


many and very large were loft yet this little Book alone. 
has ete rnally obli ged all that 7 4 fuſs valle for wake - 
ledgethemſelves, or are concern'd in teaching others: 


For although from the manifeſt Love of hip to the People 
taling pains in learning, the collecting and publiſhing 
of this SYNOP$S1s was in part, yet he was chiefly 
pre vailed upon, to wit, that the Touths of Wirtemberg 
ſhould have it as a certain Guide, and that by the com- 
mand and ſollicitons Deſire of the moſt Serene Father 


of the Country, which founded his Mathematical Stu- 


q 7. TOE» it, ”" order "ditto the a 1 me 


* 


* 


7255 ob L n uy. 4 405 Seele 1 the fot 4 
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rk 11 New ore. * : 
5 "l * of Life. 5 the Fruitfulntſ: ard Dignity 6; 
2 + Labour appeared the greater, when alſo 2 
wa proved of by very many. abroad, and moreover | 
they ſhew'd an earneſt Regard to its Uſes not leſs when 
dengel: Tru this little Book contains nothin 2 Ke. N 

n, as N uſual ſomtimes, nos remote from Prattice, 

du moſt uſe ful, goodly and'muſt pro fit able T. reatiſe, 
* being looked imo dikgently, and in the Firſt Place they 

— praiſes; becauſe the Definitions, Axioms, Poſtulata, - 

Theorems a Problems, are diſtinguil ed > SP 1 15 Wy. 

Jug. aud nevertheleſs compact rogetber i naweltorder'd 
 . Series, whence they afford agreater Light in the Mathe- 

- matical Studies, as appears mo?t plainly, It happen 
that this ſame indeed, 5 s providing enou gh for the 
- Ap ehenſion of Scholars, neither yer i 5 neceſſary. 

_ that being made Proficients, mo I hould Tay aſide tle 
Book, in which alſo;tboſe things ſtudied (according 

- PO the Advice . in the 92 7 e SY be Play ” 

- » underſtood. 1 
len therefore Heinlin biaſes the . of this 
Ss xx0v$15, while he was yes alive, perceived that 

this Method of treating} of the Mar HEN DICK fo 
tool ſo mightily with Foreigners beyond his Expettation, 

(for he was a modeſt Man) and when he was likewiſe _ 
informed ſo, by him who 2 been at the Charge of the | 
firſt Edition. He preſently _deſigngd and prepared a 

Wem one, leaſt the Copies being every where di) perſedgr 

| ſꝛould be Ions b ſome ot her Hand, before be Hl re- 

viewed and mended it. Alſo he increãſed either the 

Chapters, of Numbers of Books of Beere, 'but bow» 
. ever for the ni part, this Philoſopher and great Divine 1 

baving ſo, ſufficiently niſhed all things as lie deſig ned, 

he departed chis Life en a Peafingly” in the 15 
Hs Tear 1660. 5 | on | 
= Nevertheleſs ſome thing of which bel was 9 Te 
by his Friends, e * concerning Geography and 

Statics; of which, both Places. ſeew'd to require, that 


"= enlarging, thi 4 bew e through Ls 5 
< | mhereby 
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tem wholly to appoint it not only tuo Sciences hich 

| are properly MATHEMATICAL: but rather three, 1 
(according to the commun ſay aying, G OD bath made 
l Things in Number, Meaſure and Weight) to wir, 
"ARITUMHFIGK, Gzo MBTRY aud S T A= 


® 


— 


| The No e . 5 
; 1 ehis Fs may more truly maintain, the 433 
ed nanis of the univerſal S NOopsis of the Ma- 
THEMA TI 05, Was not quite fin ſned, bur by. hit 
Ila Will he committed that gleaning to his Friends, to 
whos alſo he committed the Care of bis Menaſeritc "ES 
and in the firſt Placethoſe belonging to Philaſopf 
' Therefore by theſe, and the ſtritt Bond 5 the July . 
- Friendſhip, and by the Publiſher, being oftentimes called 
upon by the Printer, at length they applied the Hau ts 
.' the ork, and that reſidue which I Aal, Klee, Sl: 
is anne x 4 to filfil the Mind of G 8 þ 1 
And indeed concerning G * OGRAPH T4 Jame 
Chapters are increaſed, in which the Connexion of the 
Countries il better, they being reduced according to dy. 
natural Order, of which ſors there is uſually. a Wait, ig 
almoſt generally in all the Writers of this Diſeopline, © 
Ti na Convenzent to detain” the Reader with 4 longer Bo 
Preface, but concerning Sr Aris, which is nm 
. the firf# Time added, it fant foreign ta the Buſe 
941 f to add ſomewhat mores. x 1, 
-  Foraſmuch as it hath been ee dl, Ne e 7 8 
8 Pears o the Cauſes, wh {ome (which Voſſius alſo. tefti= 
fees conterning ame that he can ſcarcely. unfold the 
meaning ef them, who conſider STATICS feparately, 
and ſe, not to be a Part of mixt or ee MAT HE 
A1 es; at the Ancients would; but ithey preſume to 
Imagine them 4 part of the pure and meer MA THE 
'MAFTICS. Indeed it cannot be deniad, but that 8 1 - 
11s, its Object lying abſtrated from all matter, i: 
may conveniently. be conſider d as they do ARITHMR- 
Tick d GEOMETR v, Re e ee a ü 
| ing it isaltogether diverſe. 8 RE 
Wherefore conſi dering the F bins, acc urat. by 


1 1 85 16s 


3 


R .  * 
Ties, of which the former it converſant only about 
MòMẽMunber, the other about Magnitude, the latter about. 
WMeigbt, to br conſider d in an ubſtvatted Manner. 
Ann maled ik re to be wiſhed, ſinte right riaſon 
aAdviſts not otherwiſe, that theſe things had been ſo deli: 
„ pverell in old time, but becauſe this Method. of Handl. 
EE Ing, is bither to unuſual, the Author would: not too far 
 recede "from the Old Cuſtom, ſince no Man had done 
de but here alſo he, as elſewhere vftentimes, eſpeci-. 
Ah in deſcribing the Syſtem of theWorldf(iti AS F K G- 
Nou Book 1 of the SY HERE Chap. 3) hath 
efteemed to himſelf following nicely; if a more diligent. 

_ Searcher ſhonld inquire why the S r ATIs in the firit 

5 Edition thisS T Nos is was wholly omitted, it will 
ou to the judicious "Reader not aifficult, if he confi- 
die, that for the moſt part in vulgar Compendiums, 
 "'STaT1Cs arewont to be handled alone, being conclu- 

' odledtobe ſhewn in ſome Chapters of Book the 2 of 
Fade AA ITA 16 K, Part the 2, which. 
u 7 written concerning Politie or Civil AA iT UHU B= 
IIC x, ſuch alſo is win ought nat to be moved from its | 
Place: however in that Diſcourſe which treats particular- 
| & of STATICS, the Intent of the gdding of which, we 
baue given an Account of before, we ſhall find many 
. . things belonging to this Science to be there delivered it, 
being aſſigned in order after the OvTics. Bu why © 
the Author would not cut all things after the mami of 
. e pieces, and 5 each Particle dem 
Tiles of Diſcipline, yea why he rather more willingly, © 
__ ® ſemtrered . 719. an Appendix; or by 38 i 
Feſſion, ( ſuch at occurs in Bool the Firſt of Theoretical 
 ARTTHMETLEC k, Part the Third of Muſick) the 
Cauauſe he declares himfelf, in the tuft learned. Aflczent 
Prefarce; to which me remit the Reuuer. Bur the other 
eller Diſciplines ſcattered variouſly throuph this 8 14 
NOPS19 Te defire him to learn from the Inde which © 
follows, and ſo hid ius FAA IVS IA 
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W Have carefully, though not curiouſly, diſrobed the Au- 
chor of the® enſuing diſcourſes, that great, Philoſupher 
and CeleFfated Marhematician Fob. Fames Heinlin, Abbot 
of Bebenbuſay, out of his Latin Veſture, and put him into our 
Englith-Habit; that ſuch an excellent Piece may not lye Cloy- 
tered in the Precinct of a few Principalities, butithat our own. 
Nation; and elpecially ſuch of them which underjtand not 
Latin, may participate of the Hony, this Laborious Bee hath | 
brought to bis Hiye ; If all Reliſh not at the firſt Guſt, the 


ſtand 4. £06.00 the Jewels prelented unto them. The 
Tranſlation. it [elf was not performed without Labour, and 
Sweat; partly becauſe the Edition which was made {uſe of 


4 
" 


from Tubing was unperfett and incorrect; partly alſo be- 
cauſe the Author being more inteht on Matter than Words, 

on Things than Expreſſions, doth ſometimes leave his Sence = 
to be Picked out by the Analogy of his Doctrine; If Moroſe 
and Supercilious Cenſurers ſhall object, Impoliteneſs, Soleciſme, 
inept Cadencies, & Cobaſions of Words and Sentences; Obſcu - 
ities, length of Parentheſes, and e uſually incident, 
rr at leaſt imputed to Tranſlations. In bar to ſuch Hypercri- 

= Fticks, the following particulars are oſſer d, viz. That every 


insvage bath its Idiom, which is not properly transferable 
another; That a Tranſlator is no Paraphraſt, but being 


Ault is not in the Work, but their Judgments which under- _ 


14 l The Tranſlator to the Reader, _ 
meaiited to the Sence, and in great part/confined-to the words of 


; 
the Author, hath no allowable liberty to make excurſions, or 0 
to add any Explanatory Embelliſhments to another Man's 8 

WW -is-þ wice-40--wtite.by.the..Copy. before him t 

Ci. e.) to Veſtigate and overtake the Author's Sence, and faith- t 

fully to render it, which I hope is here not unhappily performed, C 
Several in French, as Perrault, Herrigon and Oranam; ſome tl 
ir 

al 

5 

W 

85 


in Halian, as Bonaventura Cavalerizs; Others in Latin as De 
Ry. «bales, Tacquet and Dr. Wallis; beſides many in Engl as Mr, 
. Kerſey fn rs Z:yb8urn and others, hape teſtified their love 
10 they. ative: Comntries, y Publiſhing ig cheir own Lan- 
= Auges ſuch rare Treaſures as theſe: Nor fear I Detraction from 
ny, for theſe my Labours, unleſs it be from thoſe, who not C 
* being Friends to che Publick axe neither willing them- th 
;  felvesto inſtruct the lefs Learned fort of Mankind, nor that any bc 
* _ _on=elſe ſhould do it: Iam not Ignorant of the Courſe of the Ma- be 
thematicks writ hy Mr. Leboum in Folio, which is the gnly Book I ca 


* 


I à know chat treats of 4 10 parts of the Mathematicks to- th 
gester; Which although it be a much larger Volume, and &. 
coaleqtently a much dearer Book than this, yet I am ſure the T. 
diligent Reader may find here, ſeveral things which are not M 

in his Cugſis Mat hematicus, and allo the ſeveral parts ſo inge-, 
| -nivoully connected aud explained, as (L had almoſt faid)ispoſ- I It 
FpPhls to he gone; ſo that it may juſtly be ſaid of it, that it inſtructs I ſux 
much id aer words. The kind reception that my littte Book Þ lat 
eaticuled Melificium Menſronys or che Marrow of Meaſuring hath I ti0 
met with abroad, hath Animated me to the Publiſhing of this be 
11 8 a, hich unleſs. my Judgment fails me, will prove as ſha 


— = 
_ 


_ ial a, Book as ever, was wtit of this Subject, in Engliſh: 
Which little Rook, I.mear/ Melipcium Menfionis, having paſſed Þþ el 
che Second. ineo, 1 do intend God willing to reprint 2 || Ar 
l, with ſexeral ufefol additions, ſome' of which 1 have al- ed 
trendy Writ, aud the Diagrams are drawn and lye by me: 1 f his 
ſhall abt need to ſay any chipg more in praiſe of the Author bot 

cot chis $ynophs or his Work, I leave that” to, thoſe. that Per- I v0 
rufe the pbok; It only remains that 1 acquaint the Reader oft 
with what 1 bave added in this Englib Synopfis which is not I in 

in the Latin, to make this as uſeful in England as the original I N. 

in Ger many, viz. at Page 103 and the following, I have com-: IN 
pared the Hebrew and Grecan Money with the Engliſh; At 
Page 113 1 have added a Table of Bquatjon of Engliſh Liquid the 
Meaſure: At page 117 A Table of Equation for Engliſh Dry- duc 

- meaſure, at page 118 a Table of Equation of Erigliſh Money, I Cot 
alto a T2þle-ot Equation. for Troy-weight; At page 119 2 add 
Table of Equa ion for Averdupois- weight: At page 125 2 pri 
3 Cf. Tir 


8 9 4 
4 J a 
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Sccants, which the Author makes uſe of often altho !- 
the Verſed Sines are nat in his Table: I have alſo added to 


0 9 \ 


ded the Verſed sines, to the Table of Sine 


P 


the Aftronomical Tables, A Catalogue of moſt of the chicfeſt ' 

Cities in the World, ſhewing the temporary. difference of 
their Meridians from London, with the heighth of the Vole, 
in each place; Likewiſe a Table of the Oblique Aſcenſions of 
all the Points of the Ediptick for the Latitude of London being: 


51: 32. Alſo I have added the uſe of ſome Tables which 


were not Treated of by the Author; and whereas at page 


89 of Practical Arithmetick,. I make mention of Bonaventura 


Cavalttins, having adapted his Logarirhms to the working of 


the Rule of Three in Sexagenary numbers, which faves the La- 


hour of Multiplying and Dividing thoſe numbers; I have 
been thinking, if his Arithmetical. Loparithmical Table as ne 
calls it, were continued to 100 Chlliads of numbers (whereas 

they end now at 10) in the ſame method as he bath conftru= 


cted it; and a Canon were made of the Natural Sines, 
Tangents and Secants and Verſed fines, to every Tentb ſecond 


Minute of the Quadrant, together with the Logaritbms ( or 
an Artificial Canon) of the ſame, ſtanding oppoſite to them 
It would be the moſt compleat thing extant, and ſuch as 1 


ſuppoſe is not any where yet effected, which would ſave much 


labpur to thoſe. who have occaſion to uſe Calculation: I men- 
on this here, that it any Ingemous publick fpirited Perſon, 


be willing to be concerned in fo good. and great a Work, I 


ſhall be very glad to confer with him concerning it, for 1 
think the buſineſs is too weighty for one Perſon to accompliſh, 


eſpecially / one in my Circumſtance, who am a Tradeſman ; 
And if to theſe Natural und Logarithmical Tables, were adjoyn- 


ed the ſaid Authors Direforium Generale Uranometricum, and 


his Trigonometria Plana & Spharica, Lineatis, & Logarithmica, 
both done into Engliſh, (which I have both already done) it 
would be an excellent work indeed: ſuch Tables have been 


often wiſhed for by many Ingenious Perſons, one whereof is 
in Print, viz. Mr. Collins, who at page 89 of bis Sector on 4 
Quadrant, the Reader (ſays he) may obſerve how neceſſary it 


is, to have ſiich Tables as have Natural Sines and Verſed Sines, 


&c. ſtanding againſt tlie Logarithmical Sines, &c. But as yet | 


there are none ſuch made as have the Verſed Sines , but will in 
due time be added to Mr. Gellibrands Tables; thus far Mr. 
Collins: But I ſuppoſe the Verſed Sines have not as yet been 
added to thoſe Tables, although his Book of the Sector was 


printed in the Year 1658. Indeed ſuch\a chargeable and 
. e „ Steak. 


/ 


The Tranſluror to the Reader. 15 
Table of Equation for Engliſh Long meaſure: I have alla ad-. 
», Tangents.and” 
n times, altho”. 
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16 The Tranſlator to th | 
great Work ought rather to be done by Subſcription, thay 
at the charge of one or two Perſons ; which method I ſuppoſe 
might be encouraged, if reaſonable Propofals* were made, 
and- the thing undertaken by any. Which 1 ſhould be very 
lad to ſee done, and would willingly aſſiſt in doing it. 
And la ſtly, ſince tis an eaſie thing to be witty in another, 
Man's Labour, I halt conclude vick che Poet, Carpere vel nl 
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an, properly” ſo called, 2. The Efie nn -t+ BF 
MM _ Pelaſgans, 4. The, Mognefians, and 5, The PMebi- . fg 
: otans: A At this hay tis called by one Name Faun. | 


& of Land ſituate by the Sea 5 5 5 _ 
4 driatic Gu; in Old Tiche di:. 
vided into 7 People. 1... Maloſſans... 2 Droopeane.. | 8 
3. Chaoneans. 4. Threſprotians. 5. Calfobe ans Mt 
6. Anphilocheant. 5. Acarpgrieon: b. At thisday. 
ſome, Albania). I 
art, of Greece, beſides © 
the bounds .of the Sea, by the Quntains Macedonia SET. 25 


4 Greece, properly ſpeaking, is thar-Traf which befilesthe , 8 "4 | | 


5 6. Ae "which at this d are called by one Name 25 
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e, Pucercs aud Salentinor. Liieh'2. To the South, 
bre, Licuns and Brutios, From hence 3. To. 
* xhe North Welt, Ferentanos; Maunic unc, Polighes, 
Vellinos, Samnites and others: Moreover, 9. In ene 
lame Shoar Piernter. 6. Unbros. From hence” 1 8 


ſtence 8. Somewhat towards che North, Fauenti- 
nat, Hidentinos, Padinates, and others. Hence 9. 


Padum; in palling over which, 16. with your, Face 
5 towards. the Adriatict Gulf, Venetos, I "amy A 
gen, Laſtly, 11. To the eſt occurs ff at Regi- 
On, between the Alps and Padum, which peo 
Taurinat, Salaſſos, ran Rhetgs; and others. 
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tte Spaniardt. 2, Tae eie, r to Nl 
2. Dacolia, or elonging to 


4. free, or not 
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Fe. 5. Afterwards. gig lace the Dutchy of 
Mutinens, { Modena) 6. ukedom of U7bin 
licuate at the: Adr:atick Gulf berween 2 „ 
States; to Which 7, may be added the County Mi. 
fuudula, which runs towards the af orel: id Dukedom 


of Matinent, near the River Po. 
26. The IV. Claſſe contains, 1. The Tanni of Pente about. 
the Adriatich, Gulf. 2. Genoa at the Taſcan Sea. 3. Lacens, in 

Thuſcia, fituate not far from the Ses; to which at laſt belong ſome 


Hott 
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than formerly, conſidering that. the. 
1 wharſcever Regions occupy 9 5g Tr fide of the 
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. | moſt; whenes, there is ane Nivition an 6 
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France, on the N North 
ele bounds to A fende pag : 
that hey are not but cloſe to che 


Ke . Er "Y 


Neck Ban e To. Midditſex., 1 l. Surrey. 1 


ne M. 1 +. Of Baer 
+? 1B gr the og OY 2 


boy Bo e 


7 Kok 
dom of ee Angles; Þ it at e 
1 4% 3 

9. For tis-divided't into Lari or Ex ded a 4 


| Conbris or Wales, and that again into hy per 
"Lower? of which tlie former is towards the Nen we 
htter towards the South Eaſt; bur Cambria is Gini is, 
Wards the Eaſtern Shoar and the Mediterranean, Accord 
"wk to the ny gg 5 7 — r welueh = 
a fram ;1 Kun N toward Shit 


er of Iupaior are 
2. Durham. k 171 
9k . 5 Provin nee of York 
| e! 8. Darbybire,-- 9. 
"5s 2 11. === 
13. irre. "ip Warcifter ir 
1. ur vin Wee, 2 1 AE 181 
41. In Lorgria ur England, che inferior or Lover, © 
there are many Provinces, to wit, in number XXII. 
which; in beginning to proceed from che Baſt td 
North, and towards the South; and ſo t me 
"Welt: z and:from thence again ti the North, leaving 
Cambria or Wales on the 2 * fide, Yo aſcendin 
they are, 1. > Norfolk. r Cambridg+ 
ſhire. © bine. J. ook propfbire. 
be; Bedfordſhire... 7 "Hardfordfbize. 8. 2 33 


2 


Kent. 13. Ss ex. 14. Hampſbite. . 15. er 


ire. 116, | 
2 | Ire. 19. Wha ſire. 120 Bur ſbire. 21. G 
6. er irt, anch 2 2. The Province * Orſon d, or Or. 
fordſbire. f ir 5 
. Cambria or Wales, remains. 6 yer, which hath 


Gan the, 


Angle of the inferior or lower 


ing cl 
"My Ol Englund; 1. Pembrocdſbire; 2: Cum 


Wes . 


| they ate, in continual 8 


are. 17. Cornwol. I8 Somers . 


x * 


11. Carnarvanſhire, 


* 
* 


of G, n — 


bi om Her e 3. Glamorgunſbire. 4. 27 


bn bir. 5. The Provinte of Herefordſhire. 6 . 
Radnorſbire./ 45 BreeRnockſhire. 8. eue 
(Geretica)'9. mgomeryſhire.. 10. Merionethſhire, 
12. Denbighſhire 50 and 5 


20 


The Province  inthhir 


oY 427 Scot lane follows; at er chat, which is the moſt 


. of. Great: Britain, being-bounded by 


England, which prededes it on the Seuth; all the 


remaining is2ehcompaſſed by the Sera ind) the 
fame is e ouned by we Hill Grampius or 


Gransebain, ſo that one half of it is 1. Northern. 


E er  Sourberh,. both which. contain many 


N e 44. In the Nick of Scotland! . North Wes 


is, 45 de eee towards the Eaſt, 2. Cath. 
e hence towards the South, 3. Southerlundʒthence 


dio the Weſt again, 4. Rye,” emtowards the Faſt, 


5. Artmaneth, and Ai: to the Weſtern Shoary 6. 
fr. and belojy this 7. Loguabiir y hence to tte | 
lorth/and the Eaſt Shoar, 8. Murray, and 9. n 

from thence à little lower; ro.: Mar ſo; 


towards the Weſt, 11. Batgenothia, and alittle low 


& towards the South, 12. Anguſia; hence towards 


the South Weſt, 13. Albia, 14. Argile, 15. Lr, 
%, 16. Knapdatia, a1 nd. Cantyrias"\ „ WS 


A4. And in Scotland on the South, which NY ies 
aleſs ſpace, the Provinces are, 1. Perth. 2. Tiſa: 


3. ebe, -3þ S orling. 5. Lennox. 6. Cun- 


ingham. 7. C 544. 8. Carrick 9. Galloway. 10. N 


 defdale.. 50 1544 le. 12. . Eſeda 


9.) Merch. 15. Tivedale, and N and in 


the middle, 17. Chdeſdal. ay 
46. Io this Enipire alſo belon another Hand, which 


adjoins/to Britain, towards the eſt, called freland, (in- 
deed leſſer than Britain) but divided into IV. ſpacious 5 


25 RY of würd 1. NR moſt Northern 1 is Ltonia or 


. , 


Ale Ch. x. 1407 
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Dlfer,- Which 2. Io the * Wes; re a 5 
W t: To this 3. a little lower ae 8 0 . 


fel Lagenis or:Leinfer, but ar the end of the Ilan 


an the Southerly Coatt, appears Momonia or Mas 7 3 


all which Provinces are again divided it ren 33 Counties, 


| _— to reckon up here we omit. 


47. Beſides theſe two moſt Noble Brivabicl Iſlands, ma- 
ny | lefer belong to this Empire, among which are the Fa- 
mois Illes of Ola , about 45; bordering on the North 
of Seorland; and 7 Gall more' orthetn': Then above” I- 
land, towards the North, or to the Welt ſide of Scotland, 
are the Weſtern lands, called Hebrides; about 30 in 
number; neither is there any other Iſlands belonging, 
which are nearer to E 5g; has wit, between it and Ire 
land, above the Iſle of: An neleſey ; anda little below Me- 
napia: But in the Gallick Sea, beſides the 7 of Wight, 
(near to Eng land) there are the Illes of Angleſey, Garnſey 
ang” 7” with fome . IF between, e 8 
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* * 2 - 222 2 
r 1 * 9 Py Fe... 


I 3 ; od an - * 9 


of the other / Rigs of frog, þ even z0 Ger 
man). | 


1. VF "EY Great Britain towards the Fat, alli 
Denmark and Ndrmay, viz. a Tract of Euro pe, part- 


hy Illands, partly Continents; on this fide bounded. b 


the Baltick Sea, but from hence adjoining to the Nort 


Sea; concerning the Bounds of which, it e be 150 


inlarged! in each part. 


2. And Denmark Gall of INands and 8 

but we paſs by thoſe, among which Szelandia is the moſt 
Famous, and the next to this in Magnitude, lying. to: 
wards the Weſt, is Fionia, the reſt are leſſer: Towards 
the South of Seeland and Fionia, is ſituate Alſia, Aaria, 
Berbia, Langlandia, Lalandia, Falſtria, Meunia; and molt 


| 1 mn Femria : Towards theEaſt at this time all look 


. % ͤ ¾ OL TS ing 


5 x * 
1 9 
_ . 5 
. c 2 : 
N 25 | 


566 of GEPBR's rn 5. 
ing to Demmer , ate Bornbolmia, farther off; an] 


now looking to Smweedlazd, are Gollandia, Oeſilia, 
Doria) To the North are ſome, ſomewhat. greater 
'as Samſia, Anutia, Leſanisz with many more ſmal- 
ler, of which they reckon ſome are of the Conti- 
nent of Denmark, of which we ſhall now 


ſpeak. 
EG And.indeed, the Continent of {ny not. long 


Ice, was two fold, Eaftern and Weſtern ; but thoſe 
belonged to ho Ne 


Ls Blekingia, now belonging to Sweedland 3 therclore 


_ there remains of it the Weſtern Continent, viz, Cher 


neſus Gimbrica, vrhich is divided into Jutia and Holſa- 


£44, of which we ſhall handle them better in * 
| but we ſhall Treat of it here, even as tis divided. 
4. And it may be divided i into 3 parts, vis. 1. 

Suſſelia. 2. Nonh 7 Jutia, and 3 SP Mia; Auen 

which, Wenſuſſelia of Viafllias is moſt Northern, bein 
hich into the new form of a Peninſula, by the Gulf 
 Limicus, and ending in the Tract of Tiens, computing 
many Iſlands to the fame. 

5. 1. This North Juris ſucceeds for its nearneſs, 
which i is divided into IV. Dioceſſes, havin ing Names 
Hom the chief Cities; of which the firſt is Albar- 
genf. i, ſituate about the begipning of the Gulf Limi- 
Lis. 2. is the Mediterranean, and called Vidurget; 


— 8 this at the Eaſt Shoar of the Sea, receives 3. 


*Arbaſenſis, but 4. that to the Weſtern Shoar of the 
German Sea, is called Ripenſis: which nevertheleſs 
extends it ſelf to the other 23 n 


6. There remains 2. Southern Jutia, which runs 
between 2 Seas, like as it wefe in breadth, towards 


_ Holſtein, unleſs chat in the lower part tis ſome: 


whar enlarged; and although there be no Hafen 
Diviſion given of it, yet to She Confine of Holſtein, 
the Tract, 1. Of Eiderftetenſem, and 2. Of Anglen- 
en, is annexed to it, on this and that lide, together 
* Iſlands e on 2 des. 


7. To 
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Late 9 tide, between Norton, on 
Zu 122 — e and Polonia, ending tor the 
moſt L Path. at, the BIOS of the Baltick Sea and 6 

an, Whoſe, Bound on he Wett ars ue 
n le Bartel Sen and Normayz100 the North 
105 cean 0 2. ame „ oaths, Katt, beſides the 
4 ite Sea 9 tot 'Granwick,, © tis Bounded by tho 
3. I Countries © 2 and 7 5 e iche S guth, 
he y by theſe, and Faro abs the Baltica See, which 
18 waſhes Germany and, enmark 1 wy 


$6 — 4 


1. All Sealand may be divided into Counties 

NS 83 inning) from tht᷑ ſixuation of the Kings Seat! 1. 
ds On this ſide, the Gulf of Bothnica: 2. On this ſide 
e- the Gulf Fnnica, and 3. beyond the Gulf Lianica j 
ar which we ſhall reckon up in an orderly manner. 


ig 11. The Countries of Sweed!ard'an this £46 tlie 
er | Gulf of Bothnicu are, 1.  Uplatttlia. 2. Suller Manna. 
3. Oi. 4 Smalantia. 5 . Blekingia. 6. Scania, 
755 Lailandia. 8 | ee, 9. Nericid. to: Weſt: 

: W994 " - _ 


N - 


b AP2 Bok 


| 68 


1 8 ä 


W „ Dalecarm id. , Helſingia. 
OR lp he Wa . 8 AHugrnmannia. T7, 
2 mas: on the "Part. 18. 2. 19 Finmar. 
hig, and in the laſt place, ont © North part; 20, 


Sebriekfinnie// $009 elo e 145 40 * FE 213 1 

gl The Cbuntries of $weed/2#4! be yon! theGul 
SF Bothnits, and on his ſide the Gulf Finnica Are, 
3 5 N i in the Eaſt. 2. Caſdhia. 3: 'Finlandia. 4 FI 


. Miardid 6. nen. J. Nil. 8. 3s 
ann The! 1 ppi, But 0 
nging £0 Storedland, beyon 


7 of E Finnica, are III. 1. E rig. 25 Een. 3. Livoid. 
120 "Afterwards Ruta ſhews it ſelf, which is a 
Tra ef Barbe, te Wards the Faſt, ahi: moreover 


t 
the further end towards the North = portion 
of gif we wk pe th ene hr ire © 
wit * of Tartary.* and ' from 
_ theiies 40 the C/ ian Sea, ekt | 20 Telf from 
hence almoſt to the Black Sed, and 1s There. called 
TIM RH „ i N: MA e . 
I * _The 8 15 5 4. on the alt, are the 55 of 
, the Caſpian Sea, the 


1 8 


$ — 25 1 on the North, is Joined by the 


North Sea, with the Tartarian. ON 
15. Tis divided into many. "Provinces, ſome of 
which are, 1. Of Aurocraſy, or ſelf fi ubfiſtence” 2. 


Some: are of Ceſar; or belonging to rhe Emperor, 


3. Qthers are of the Great Be 4. Of others 
they are wont to be called plainly Lordſhips: We 


on this. fide, with this reſpect, which is alitical, 


not Geographical; divide the Countries into ourer 
2:1 inner; and we number them from the Caſpian 


Sea toward the Eaft, and ſo on, by going about un- 


E-1! we come to the inner Countries. 


3s, And to che Guter N Pr Counties, be: 
ho | long, 


ease 


las 171.7 nr bn0 2. Mord 4. tot BY 
92 ' Ns L otenshigs; G. Begdia. 7 Megring. 8. | 
93 i 18-19. -Dg1np.-10. Conderg; 8 1. Sen: 1 Ar | 
1 8 13. Sumdjeds, 14. Fugorias 15. Pega, and 
16. Rufhia: Tartaria, Or Tartaty belonging to Fase 
Va But the inner Nane of the Ralſans are hut 
i 58. 17. Caſams. 18. -Cereme Is: 194 Sudalia.: 
20.4 . Jodomiria;' 27. Roſario. 2. Vor ptia. 23. a 
cpi, ant 24+7aro/lavia, in which: they proceed, 
Na ng Se and e from Eaſt 40) | 


17. Poland Mose Ruffa, which i is the moſt pa- 
cious Tract of Rur open firuate in reſpect of the R,, 
lan Empire: partly towards the;Weſt and partly o. 
wards the South; in as much as tis Bounded on che | 
Eaſt by Rua 1 the; North by the lame and Salads, 1 
land; on the Welt b y Germany and Bohemia; on 
the South by bv Denmark and Tartary... . 
18, The Proyinces of Polund, into which this 
Kingdom is divided, may beſt be reckoned up, if 
the acceſs be made from the North towards the South 
Eaft, and from thence towards the Weſt, and from 
thence: again t the North; in which Circuit is, 1. 
Lithuania. 2, Polęſſa. 3. Volbinia. a. LRrania, F. 
Podolia. 6. Ruſsſia. 7. Poland the leſſer. 8. Mazo- 
wa, 9. Poland the greater. 10, Pomerellia. I 1. Pruj- 

fea. ROY. 125 Sanegilis. pat Deng: 14. Cu, 5 
landia.” ola 
19. From thence we come to 7 which i is A, 
of Europe, beneath Poland, behind the Black 
Sea, to ſome place towards the Weſt, extended to 
the Left on the Danube Shoar, at this day ſubje& to 
er || divers Lordſhips; whence: the Bounds-of it on the 
an || North is Po/andit ſelf; on the-Faſt tis bounded by 
n-, | Tortary, with paxc of the Black Sea on the South: 
Ii (the Danube coming between) by Thracia,. both the 
xe- | AHaſias, and part of Hungary; which alſo is. the, 
g. Hounds on the Weſt of Dali 240. The 
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1 other things, which God diſpenſes to 
z | "hisCreatures by Light, as it were by a Ghannel.. 
2. Thel ertue of Heating, Experience alſbſhews; 
for Light hath always Heat conjoined as an unſepera- 
die Comp 38s we find this in any other things 
bdaut chiefly in the Sun, whieh as ik is the fountain 
aan original of Light, o it is alſo of Heat: And 
as Cold followsafter Darkneſs, ſo Heat follows after 
ee rokeres the Earth is moſt Dark and moſt Cold. 
3. Not leſs evident alſo is the Power of moving, in 
1 -Light, and i is ad joined to it by Heat: And where 
Heat is there alſo Motion follows; andi Gros 
and coli things, as Water Frozen, the Earth, and 
Stones, want Motion of themſelves: Bu tfrom ire 
Which. looſes Vapors into Smoak, or being haſtnec 
aud ineited in another manner hy Heat, they aſſume 
Motion and communicate Motion to things, in which 
they are incloſed betwern it hat now ſhall. I not ſay, 
that the Sun in which Light: and Heat are found in 
mie greateſt Degree, and moves hy a moſt ſwift Mo- 
= "tion, is underſtood alſo to turs about other movable: 
Therefore Zizbris the original Subſtande, wonti- 
- tuted by three « iſtinct Faculties, yet mak ing one Eſ- 
© Fence, vic. furniſned with the, Power of Mluminatirg, 
5 of Headin, „ef Meuing; from which all Light, Heat, MW + 
and M which is in the World, ee * 3 
©duced'in the firſt place; and by it So in 
And although according to — of: theſ: . 
three Exculties, it ought to be called by three Names, 
4 yet commonly tis enk called Light, from the facul- MW .; 
ty of Enlightning, as the moſt potent, and more. 
known and mani oft ; -the confiderationot: whichz "of 
fe lone belongs to this Science of Optics. 8 
EE 6. The Nature of Light, «of ir ſelf. Herter! . 
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abſtracted from Matterbycogitation asothær forms, 


Mind chey aremvont to becabſtirafted:fuom 3d Het 
-norwithſtanding/by checommon 
fealledato:tLighr; all ttofmdacd Batten whibhiese . 


and all Fires under thetieavens ::And in this fgni- 


4 i 7 
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or 1 thing d is * 

the leaſt or Amalleſt Spark vf Light which may be 
ſeen, makes glad by its Light. vot leſs than a burn- 
ing Mountain or the maſt vaſt Body of the Sun: 
Since therefore it hath ho determinate and definite 
Quantity, it muſt needs be; that the Eſſence: and 

Ne Thom Jl Lig aſi 38 6 5 3 8877 IN Wet 2 - 
J. The moi ſimpie Light 
ter, is Auiſible t But 
Ol eee. if, « 


e ont RGA 8 tan Pla 11. * 
Therefore here the ambiguityof the x 
well to he noted: For tis take either for = 
conſidered abſolutely in iteſelf, as when 684855 lar 
there be 'Liphr G eneſis thon iO for Light E wiſting in 
ſome certain matter; imwhichmanneribigmotany = 
Jonger{\mple-Light, but becomes a Lucid Bogy Al- 
though therefore ſimple Right ithont matrer is n 
longer in the World, nor perchance alſd nene hatt 
been; (for 2t9er teſtified. that iot\before,:kntiafter 
matter, and in matter diight is encloſed but only - 


although they continue Hlways in Matter; Ferm tbe 
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endued pleatitull{waith lights theychaveitho oö 
of enlightningbthers>:Suqb are the Suh, (tha Stars, 


fication alſo we hereafterſhalluſe the word kam: 
"Which: Light in matter, cat length becomes Milthle, 

ſince ii its implicity it æunnot be compreheadediby 
e For r 
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= inde geh as often as the extrram of quantity 
13 is conſidered) is not only ſo: And becauſe 7 
3 material point of no force in it RIF and dead; but 
* being: formal, is moſt? efficacious and: lively, 15 
| BY * ſive of it ſelf, capable of Quantity and Magnitude 
eren as we ſee the leaſt ſpark may be increaſed in. 
WE to ſo great a Magnitude that it will enlighten a 


large Space) therefore from this diffuſion of it ſelf 
and frim the aſſuming of quantity, tis alſo ren- 
deere Viſible. Which cannot be, unleſs it can Com- 

municate it ſelf into fit Matter, in which to dilate 
It elf z Jeaſt that by dilating it ſelf into nothing, it 


= - dfhould andertake a diſa ppointed worke, which i 


4 r of Light b Mater , whi 
EE, quantity not ial, w ich 
FA in hade b) the increaſe uf many Poinrs, to a certain 
: 1 joined together; but Formal, 
thediftulion of itſelf i into Natter. 0 


4 viniiffice or Ej — {ap 
1 e NN it radiates Spbe. 

3's de ſr Feet 
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which a ext 
of "Forth Office crt ght, is to Wand lese it ſa 
| to other things, and to Illuſtrate them, that they 


may de een; j by the 
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_ - accelion.of the fountain it ſelf to things: It remain- 
5 veth that it may be done by the local enterance and 
; Point: Which point 


_"efluxorflowing from its original 
_ civeentral, diſfuling or ſpreading it ſelf into the orb, 


| 3 that it may enlighten all round; as becauſe 
if is every where alike; having nodahſe Why it 
Fpread it ſelf into, one Coaſt: or art more 
. into another, 8 this 
3 6 6115 * 07. CET 
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wr PS Hs, is of Loa wog hich - 
ceſſarily requires ſpa ce in Which it ſhou 
be made: 2 * ſince this ſpace cannot be'empti - 
which nature 'doth not admit; "therefore it mult / 
needs be a Body, and not opacous or ſhadowy, but 
perſpicuous, or ls and paſſable to Light.” 


10. For Light onlypaſſe 1 7517 5 thou b per ſpies. 1 
a or Tabea, bar thy 2 pant , her t 4 | 


at all, or inſenſibiy. 
Pellucid froth the ans 'of we Wat is that Lg” 
which ſonie Light ſhines throngh, whicttal: f 
led Perſpicuous, as often 8 
through it : Thoſe Bodies ate” 
1. Chiefly One, that is beidg tilde aue and 

„bot uneven by any variety o Superficies, butcon= 
* fiitrited by a. moſt e. ual Connie of all the inner Parts, „ 
„ erminating mutualſy in themſelves: 2. Compoſed 
„no Thickneh,, or by ah mens. one. 3. More- 

over Tinged with none or very little Colour : For, 
Colours do not alogerhe ings det Shinein through, | 

but then ogly, when either b y Reaſon. the gro 

plenty of the Colours they exceed the mean; 15 by 

ſome Impediment intervening, they infrode ob- 

ſeurity: Eſpecially when they arc very much Black —  Þ 
and very much White, they are not paſlable'ts © *' 2 
Light, and. therefore neither. Pellucid : And Pe. 
beide differ by degrees: The Sky holds the fr 
Place among al, and clear. Water the ſecond,; 
Cryſtal ſucceeds theſe, -next Glaſs, then Lee, A. = 
lom, Horn, and ſome Gems: Pelluc;d i is op lite: 0a 
Opacous, yhich Light paſſes not through; a 

cox 18 uneven by many Super ficies,and obtains Frag | 
of Thickneſs and of Colours: Although perchance 


' themſelves no * are ſo Opacous, wu 


are, 
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1 "For, Ls erect. 


e thinn 

Age 
r of our Eyes is not perceived. 
+1 1+, Every Point of L bt, flows from m 


it not ame pa 
A a LEY 


Lines, | 


_ Lightfram enlightning all the Orb round a- 
. bout, hath n 4755 Lines in from, its Center 


to he 13 3 
2e be. another Diniies Which ſome 


te, between. Light as the Fountain, and 
5 it were a ſtream; for they call that Light, 
— ich is in a Lucid Body, as i in the Sun: but that a 


light Body, w produced from Li btand flows 

| T YN rertheleſs this dition ! is not 
ae n theſe two Words are con- 
nee iters, and 


5 52 75 for the "as 
bt being ap! #0 hon ar from it ſelf, 
by the 1 0, } 75 N 
ent to rereive Few 


Keie matter, or 
For the nature of Light 2 ina Point, from 


5 which. flow. innumerable others to the conſtituting 


extnels as it conſiſts in a 


the-greatneſs ; which 
A nd ſince all 


Point, 16. allo it ends 1 « 
Points are of the” ſame Nature, 


ther ever doth this flux ſtay, as long as receiving 


matter is at hand; without Which, Light, as it acts 


not in vain, i never intermits its Operation 111 
tween thoſe things that are proper. 
# 13 2 , dts not made in tine, but 5 in 
moment ö 
*,Ext erien ce proves this, for if ſome Light be hid 
Min * the covering > aden taken away, it 
dot 105 eüter by little and little, but in a moment; 
alſo it enlightens all the remote Places, to which 
the Power of it extends: For ſince Light of it ſelf 


. matter, ne l it any thing whie 
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om which this flowing of 


EO therefore the 
Powers are the ſame of the Laſt as of the Firſt, nei- 
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ſi ſts it; nor ede by which thep _ 8 
of it are meaſured, „ Fa ag by 
. Labin Eſtur proceeds bright 145 which 
of Nee called Rays or Beam. | 
“Ter it affects the Spherical Figure, whoſe gene: 
er nation conſiſts in equallity of Intervals, through, 
- Eybich Point in the middle, tis dividgd in the, 
js perficies by right Lines. 5 
4 5. And it acquires by thin, 18 Albion; er. | 
t by the ri e E e two e rod VIZ. a 
and Brea 
For from alt the Points of Light, fiowldg from 
right Line Motion, as well in Length as in Breadth, 
2 Super ficie conſiſting of Length and Breadth muſt 
needs ariſe from thence. 

116: A Diminiſhin ro Lightin it's ; departing 8 the! | 
Center, happens in the Breadth bus not in the e 

For the Length of Light depends on a comined_ | 
caſting forth of Points of Light; of all whieh,fince 
the Nature and Subſtance is the ſame, and the Mo- 
mentany ſtrong Caſter forth the ſame 3 the fame. 
mixture of all the Rays or Beams between them- 
ſelves, as well in the beginning or Origine, as in 
the diſtance removed from the ſame; no diminiſh- 3 
ing hath place; which is otherwiſe conſidered in 
Light, from the Ratioof Latitude, where the: Rays: 
are joyned at the Center, and chey mixed by it 
wider between themſelves, by how much they are 
temoter from the Original. hates 

17. Light falling on the more Thick S perficies of at 
Opacous Body, is reflected or beaten beck into the ops IM 
delt part from whence it came. x 

For the Motion of Light, is Action, conſiſting be= ; 
—_ =p which Pare fp of this — 
8 er ſcuſſion or Smiting, uſe. Light carries 

8 one part, and ee . 
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5 7 is, the Efflux it ſelf of Light from it's Foun. 


the remains of darkned Angles of Houſes much 
other, ſince Re 


through Windows, which conveys the Colours of 
by or over green Meadows,it ſeems AA the 


= Oak CHAP Iv. 
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| which | is from the Reaſon of the —_— > but 
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But devon two kinds of Li ht OY of which the = 


” \ | 


nz as if the Sun ſhould ſhine through the Window 
into the . 1 Ae. oo we ſecond Light, 
is the Repercuſſed or Reſlected, which is procur by 
Reflettion from that firſt or Chief ; ſuch as 0 


differing in Degrees, becauſe one may procure the Th 
jon agrees tocach. ſon 

18. Light falling on the Superficie. of a Thicker o 
Thinner mean, than that is which it enters firſt, is re. ll 


[ peri or diminiſhed”; fo that one een * 2 


arts into two Cont: uous ones, 

a becauſe Motion is proper tolight, this pro- i. 
y of Motion alſo happens to it, which is the ' 
dime from the thicker Superficie ; and this "ie 
e Third kind of Light which from the pen Ty 


"19. Light either paſing n thing or near t. 
them, and recoiling © 1s imbrued and incompaſſed UN By 
the ſame. 

Hence Colours enlightned and repercu ſed, ſhine 
as Eight it ſelf, and this is ſeen in Light paſling 


the Window to the Objected Bodies: And paſſing 
Light MY een 951 the 4 
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ws are not refleted by the Hier of Primary 
5, but of Secondary Objects of: ſight. 
Fr Light _ \ſeen by it ſelf, although in darkneſs, 


Colours 


i b 
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Colours are not ſeen in darkneſt, although they 
un- Nelſo exiſt in darkneſs; but are only enlightned b7 


ow Hlight: Therefore although Colours are alſo viſibie | 


lit, Aby themſelves, in reſpect of them which are feen 
by hy accident, or by another only; yet they have not 
in Ihe Reaſon of the Primary Object, but of the Se- 
ch Ncandary only, as often as they are allied to Light: 
he Nrheretore as of Light, ſo alſo of Colours, the Rea- 
Jon and Nature ought to be underſtood aforehand 
ia ſome Meaſurſeee. . 
2. The Principles of. Colours are Light and Darkneſs. 
For in theſe are the Radixes of all Colours, or if 
ee may ſpeak Vulgarly, the chief Colours are 
* MLightiſh and Darkiſh ; which notwithſtanding is not 
real Colour, but only the Privation of Light in 
ls matter; M hence thoſe things which are ſaid poſi- 
les Ntrely concerning Parkneſs, are to be underſtood 
of matter, not as it is matter, but as being deprived 
| from Light. 3 © %%%. C1 ON 
And that from Darkneſs and Light Colours are 
ot, the Colours of the Rain-bow may be an ar- 
« Agument; Likewiſe of Clouds, of Cryſtals, of 
5 Windows which are enlightned by the Sun; which 
 Wcolours are begot, from the mixture of Light and 
10 Darkiſh matter: So alſo Ruddy or Red Colour is 
* Ncompounded from -Lightiſh and Black, as appears 
in Prunes, in which from a mixtion from Fire and 
lack Coals redaeſs is begot; the flame of green 
Wood makes a Light Red or Yellowiſh; becauſe the 
brightneſs of the Fire is mixt with Black Smoax . 


* 
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Alſo the Sun, although being White and ſhining, 
being beheld thro' Miſts or Smoak, it appears of a 


Therefore ſince all Colours are from the ſame 


to be of all, to wit, from the Commixture of Light 
and Darkneſs, which may be infinite, and by no Man 
ully to be comprehended. Tt 3 3. There- 


kind, why ſhould we not appoint the fame Origine 1 
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f 5 _ — that Te vis , How js it Tri 
_ feſt that they are Colours? which is true, if pot 
underſtand it concerning the degrees of Mixtur 
of every one ; the variety of which ſeems to be a. 
bove humane underſtanding; as alſo from the de. 
33 of difference of all other Mixtures : but if we 
ſtained by no preconceived falſe Opinion, but 
Jove the truth, we may eaſily arrive at, though nt 
the perfect, yet ſome knowledge of Colours, t 
wit, if we begin! from the firſt Colours of Light and 
Darkneſs (for theſe are not Coloured) and look in 
tothe Nature of them accurately; From which it 
will eaſily appear that all the reſt are no other tha 
divers mixtures of Light, and of Matter belong. 
ing to Darkneſs, and of a Degree lying hepwools I 
finite extreams. 

dne Therefore the Extreams C2 al Colours ke Lig 
| 6nd Darkneſs. © .- | i | "7 
For theſe as they a are beginnivgs/ 2 ple they al 
fo extreams; and as it were Tins or bounds, which 
no Colour may tranſcend. 
5. But of the Beginning. of rheſs Ge, che * 
treams are — and Blacineſs; of which, "that 
cometh neareſt to Light, this to Darknef:. „ FR 
2 Therefore Whiteneſs i is a- Colour 
of Light, having little of Darkneſs ; on the con. 


trary,Bleckneſs,having much of Darkneſs; and little 


of Light Li, is living Whitneſs; Whiteneſs ig as it 
were dead Light, which pours not forth it ſelf imme 
diatel /: White Colour ręceives all other Colours; 


and therefore, i in like manner as light,by it's power 


: h all Colours:Bat Black receives no other: for tis on- 


ya Privation of Colours, 1 ene it hath of 


Poſitive, 
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. Br own,*Black:" n 


who ſhall tell me how many vaxieti 
ter, if all the degrees ought to be er 


and ingraf 
Subject, even in Darknck and Apparent, are thoſe ' 
with are. begot only from accidental Light, which 
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poſitive, it hath alt that” at. 
Matter. enen Werd gab 1 
6. The riſe of other ge ours ven 
neſs and Blackneſ; ; thoſe have ltaff 2575 
depart from iteneſs ; thoſe have 7 
which come nit gheſt to Blackneſs,” s wie het 1 
The middle or nean between Wh it k 
Blackneſs 11 2 6 ot Ruday, mixt of equal 
ons- of Light and of Dafkheſs From hence 
would a to Whiteneſs, this ſeems to bet 
der; Red, Green, a Bright Tellom, White"*"Tf . ; 
the ſame Red, you would deſcend to Blackneſ: 
this order may 7 ſeem to be conſtituted 3 Red," Bl. 
N18 Sa 3. . | 
And between every one alſo: may be, t Us 
A differences, according to 09 res 
8 of them: Teese e e er 
rs from Light and Darkneſs is t al- 


the deer "ol 
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Yer V one, is paſt a 
hich alſo. cg: in uſe i in oft 


may be made from one Veſſel. of W 


0 things, ſome 2 of bf 1 2 
1 2 Tafh, ris ro o be noted; tha ſom ome Colours, are wy 
be apparent. 
The true, are thoſe which ei Höni the proper 
fted Light, and remain always in it's 


departing again, they vaniſh; ſuch are the Colours 


| Iden are beheld in Locking-Glaſſes, Windows 

eplig bened by the Light of the Sun, in the Rain- 

bow, in in Ciands &c. which ate not in 
; acces, as the Colours in Cloath; 


feparable 
If ſo be they 
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| more to be true and inherent Colours, | is. 
: iy. this: Ds that each. 6 7 1. 
| . Whe 11 
4 
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1 28 V; 22 4 « por ng 1 
7 nd we. an many 2 thin 'b 8 which 
| | 2 beheld" provately, there deſerves a peculiar 
0 ae Hung, of Dar K nm: 
- | 
; j 'Tor . e before, which areknowmn il | 
by the Kelp, © of other Senſes, or by the Benefit of 
.R tz br mtude," Place, Number, Fieure, fl 
Ae! nd thoſe I logs Which are ces e I 
under. theſe, are known, not only from Mathemati- Wl - 
 caland Phyfical Diſcipline, but alſb by daily uſe and 
13 experience to all. Y 
. 2. Pellucidity or Br righneſs, 16 the quality of Bodies 7 
which are conſpicuous cit from no Calder, of oath | 
ther, mere than from the proper Colour. 
Therefore all brightneſs is of the Sky , "which 
| indeed hath not the leaſt of Colour which can be 
Pere ceived; The Argument of which thing is, that it 
anſmits even to us, clearly and undefiled, the ſmal- 
left of the Stars, with the difference of Colours, which 
uh be tinged from the Colour of the Sky ifthere 
; were any: Therefore ifit were lawful by Phyſics.the 


| hole ſpaceof the Sky may be (ee Nn 


5 6 N ineſs.;'Next to this clearngl 
15 4s. reden of the Air, which ſo of it. 
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f fair Water, of Cryſtal 
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ach no Colour, altho' being illuminated croſſ- 


| 5 by the Sun- beams, and beheld a great way, it 
wn $498 4 Blewiſh Colour commonly calbd Sky Cor 


lour,: and. is thought to begin in Heaven: When ne- 


vertheleſs this Colour is inherent tothe Air, which 
appears from this, becauſe very remote mountanous 
Places, By the moſt pure Air Shining fhrongh-them, | 


int themſelves upon Paper with a Blueiſ Colour, 
yſo much the more 2 and bfai as the Interval ys 
or Spage is longer. 7 | 
To theſe ; one the Pell ucidity. or r dearnels of 
of Glaſs, of Ice, &. which 

indeed have Colour, 1 it little and thin, And they | 

eaſily aſſume the Colours of neighbouring, N | 
why which theyare made conſpicuons. 5 
. A Shadow is the diminiſning of” Light, by | 

cows > Boby interpoſed. | 9h 4. 
For when light. caſts it ſelf on ſome Body which TH 


n ape, 


denies paſtage| to the Lucid Rays, then a ſhadow is 


begat or generated, which is behind the Opacous © | 
Body: Notwithſtanding : a thick Pellocid alf 121 : 


caſt a Shadow in a'thinner Mean: So a Wate 

Globe jn the Air oppoſite to the Sun, ciſts a Shz- 
dow although thin: Yea alſo the Air it elf makes 
4 Shadow, ut only pe 


erceivable in the 5 where 

the Moon is deprived from its Light. N 

"4 Darkneſs is the rotal pri dation of all Zi * a 
Such only was in the Abyſs, before Light was 


Created, and perchaace will be in the Infernal Dun- 


geon of the Damned, which therefore is alſo called 


utter Darkneſs: Butat'this day, after the riſing of 
2 Sun, properly ſo Speaking, there is none: But in 


aking 1 ag or in compariſon, moſt thick 
lows alſo: are call gn ſuch is 3 
. deep 
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Nightion ng, otter Fen Oren bf Clouds Ro 
ec Id elevate above the Sky, the opacous Body 
projected from the Earth would be e thi 
molt leur om Moms: katate Wire 06 
or 100 1 5 H A. F. F "I 1 beads 6 £444 
Conc uin - Radiation or Shining nd Vf 
j Beams, and the Angles conflitare by them, 
Nom the Radiation of . be, even ac from-4 pri 

*F mary Viſible, are 5 5 "cher Vile, w 4p 

„ that 16 1. pour on their, pec3es 
. pellucid Medium... 
For as other Senſihles, Sounds 100 Swelt, tend 
forth their Species: So alſo Vilibles always ſpread 
abroad ſomewhat : For becauſe to Communicate 
| themſelves afar of, that is, TY bro ook d upon they 
_ ought to appear; therefore alſo the Din of 
their Species, from the imitation ofL ht, this com- 
munication muſt needs be made. An thi Diffugon 
is called in the Optics, Radzar: or Shining, Which 
_ notwithſtanding al other 1 beſides ti alien 
they have it not from themſelves but from Li 
which Commniunicates it ſelf not Intrinſfick's ae by 
alſo Extrinſick to all ui to which it il 


. of, whichalſo it puts on the Colour and Fig Gag: 1 
Therefore although! all things ſhould*have'their' IM 

in themſelves, whereby they are Coloured and Figured; 

this Light is as it were bound in Matter, neither can it go 

forth: But hen n % Rxtrinſic 

things, and Illuſtrates them, length by Rane Bþ this 

| Communication, 8 the Iflu ed Light, and by p patio ttigg 
on the Colours and Figures of things, they allo ſpread al 
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the ſhorteſt way; which 
done, always. inſiſts on: This Rectitude may alſo 

be diſoerned by the Eyes, in the extteams of Sha- 
dos terminated by a lucid Ray, which are always 
| right Lines by reaſon of the direct Rays TheVot- 


| Lucid Lines of Rays, and 
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Optics at another time call Re 
ted, of which hereafter: For light Rever beraied is 


een ee ee Light of that thing, from 


© whence this flowing or falking upon is Jaid open 


or appears! But tis communicat "Light now be- 
- comesalt 
1 it was ITE, and which Moſtrares4r."77 © 2 
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Therefore a Ray is no other this right Line, 


ar, think Rays to be the diffuſed Light it ſelf; he- 


g deceived, "becauſe the for tue fake of 
often times 10 15 peak, as if they were the 
e the Na- 
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diation of Lueids by Tight Eines, but tis a miſtake, 


for they are only we motion of Eight: As therefqre 
other while, right Motion is a right Line, by which 


a moveable Body goes: So alſo the e of Light 


is a right Line. And as a right Line of Motion of 
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nat from.one only, but from all the yiſihle Points of 


13 being ſpread abroad, is made-wanifeſt. 


* | elſothe Rays deſcend, Jlbemiinating the Earth, when the 
be binds intervening of the Moon in Eclipſes, 


2. From; Looking -g 
whole viſible Imag 1 


ars tegether. 
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2. And it is manifeſt from Me, that 4 
Diaphanous Medium is required to Radiation, for 


where a Medium is not, there can neither be Local 
Motion, of which ſort is the Motion of ory . 


Opacous, tranſmits not 12 Ser 
n them — ee 


# wake ; 3. In every oppoſite Point 


1 e Point only, bute e- 
vr Radiates by its wholeSuperficie together: ; 
But for the ſake of Teaching, the Opticsaſſume cer- 
tain Points, from which they draw Lines as it were 
Rays, that they may Demonſtrate all things more 
_ exquiſitely ina Mathematical manter : And that 


and therefore the whole Superficie of its 
1. In the Sun : From the extream Superficie of 0 1 5 
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Chap VI. Of OPTIC S. 
. Becavſc in every oppoſite Point, hy whicha 
Finite right Line may be drawn, Radiation is made; 
alſo from thence it is evident, that Light, the moſt 
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excellent of Creatures, always aſſects a'moſt:excel- 


Y 


lent Figure; this-is Spherical, the Generation of 


which is underſtood from Lines going forth from 


fore we thus place a Lucid Point in Perſpicuity, it 
will ſend round about into all parts, infinitePerſpi- 
cuous Rays: But if a Point beRadiatingin an opa. 
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cous Superficie, and cannot Radiate every where, 
yet it Radiates Hemiſpherically, unleſs hindred by 


another opacous Intervening : And if it be acute 


angled at the top, it Radiates more than Hemiſ- 
Phericall,. Hate: | 05 


at 5f any one ſhould ObjeF, that in Loo bing glas 


\ or Speculums ʒ of one Point, one Image only is beheld, and 


therefore not every viſible. Radiates in euery oppoſit Point: 


diſcerned but one: Becauſe by the Laws of reſſection 


JI. That Radiation is moſt ſwift, the fixed 
are an Experiment, which being 


indeed every point Radiates into infinite Poims of the 


Mirror or Speculum; but from the Eye there cannat be 
en the 


other Rays are reflected another way; but ouly that which 
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ſeen, concerning which we ſhall ſay more hereafter,” /- 
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elt Objects Are: And the cauſe is, the Immateriality. 


and Spirituality of viſible Species: For ſince as they 


want Matter, ſo alſo they want W eight, nor do 


they require ſenſible Time to Motion, which 


can transfer themſelves in a moment, what way is 
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from it ; ven as is ſeen in I 


5 Kfocantrer beſeparated from its Fountain, - 


There are fore Men who ſeek or ak; where that 1 

Uight goes away, which is expelled. by! ſhutting the 

uts of fins Chamber; or in 
"4 r= e being extinguiſhed,” as we are wont to 


Doors or Wind 
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And Tome indeed 
Agzt of the Sun and of other Lucids, go forth from 

1 gens not remaining the ſame, but always to 
and the former being aboliſhed, a new one 


c nes thereupon: Even as a Shadow follows not 
the Opacons Body, hut by the vaniſhing of the for- 


mer another new one is begat; or as Water belong- 


ing to a River is not always the ſame, other Water 


: HE occupying the Place of the e TOON 
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will prove ta us firmly, the Annihilation of Natural 


things, eſpecially of Subſtantial: For this Axiom 
| ert tobe unmoveable, As by Nature, from nothing, 


nothing can be made, ſo by the ſame alſo, ſomewhat 


Of shadows indeed tis no wonder that they go in- 


to nothing, ſinop alſo: nothing, is but the Privation 


of Light: But feal Light is a Subſtance, whenee' 
by Nature it cannot go ]·˖ͤ Md into nothing: Flow-' 


ug or River-Water, We know which way it goes 


away: In like manner the place may be ſhewn, 

whither Light p 
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Indeed every Ray or Radius conſidered abſo- 
luteky and in it ſelf, is right, neither can any Viſible, | 
radiate by crooked Lines; But in Tpeaking cor 
ratively, in reſpect of Incidence,” to Wr, FEE 
way a Ray falls e on an oppoſite, Superfi cle, 5 
ilch is made either po or oblique, eat as 


a right or oblique Ray. 
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For fince Radiation in made fromiany viſible point, 


| into any objected Point, according to a right Line, 


and from many right Lines, from more than to con- 
curring, a Figure i is conſtituted 4 Hence alſo from 


Of which, 6 1 
things, the variety alſo is very great, that ſcarcel 
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aus Rays, Optic Figures truſt needs be made: 
the great variety Bulova Viſi 1 p 
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Therefore this conſtitutes Figure; when anyvi- 
ſible whatſoever radiates from many Points into the 
Eye, or into any W aol Point, anbich fall thoſe + - 
Rayes in, ͤ 2 figg Aaidw yn 
4. 7 F ure of Numinaiphcobich bath dhe dane 
in the paint o, of Rediomee and the Paſo in rhe Swper fie of | 
the rhing Irradiategor Iluminated. 1019 03 9007 100907 
This begets geek, BY when from one point of Ra: 
dunce many: Rays go furth, and are underſtood t 
be carried gage of the Eye, or to an oppo. 
ſt. Svperfictes ' 21 16249109 501 Suns 
5. BY e are 0 der pile Optie) Fighres 
bemeen Radiating und irracernga!. 1d at I 
For becauſe a Viſible radiates}: from e enn eie 
into every Oppoſit, and therefore the Species of ane 
part of the Viſſible i is in hat part you will ": ol « 
other: And ſince in whatſoever great . 8 renz 8 
. numerable leſſer may be cone tis itt th 5 5 85 
the ſame Figures alſo flow fromhience thitherz Which 
will be made evident, if from two Parallel Liges, on 
each ſide the middle Point of that to this, and of this : 
to that, ybu deſcribe many Triangles interſesting 
one another mutually. : 5 woT rut eee 
6. Points Radhate; accordinigite; tight Lit 3 Ane 
dtoidingeaTh Triangles; Superficht# and Bodies ateording 
fo Fyrami di oriCones. T 
For Lines are terminated by two Points ffom 
which, if tio Rays concur. or meet in one oppoſit 
Point, tis manifeſt, that this concourſe conſtitutes. 
2 Triangle, whoſe Baſe is in thewifive Line, au che 
Wen the oppoſit Point · ry eee 21 ade 
But when a Superficies radiates by Aeta into the 


oppoſit Point, it confticutes in this manner, either an OpticPy- | 
Sad, if the Superficies ſeen be of Angles; ora Cone, if it 

be round, although i in common ſpeaking, this difference forthe _ 
moſt Part is negletted ; And every Optic te, HY whether pro- 
ceeding from an angled Superficies, or Orr a rou | nd Superficies 


nnn, Optic Fyramid.', J en eee ee 
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| Ray which paſſes fromthe viſible Point through the I be 

'- . Gemtitisof the ſeveral parts of the Eye, tothe mid. | 

Ale of the Circle of the Optic Nerve, and there are I ** 

ewook thoſe to each Eye: But this, which is one and I be 

; Immutable, is the Ray falling Perpendicularly, from th 

-the*concourſe of the Optic Axes, into the viſible I i? 

Toei the Diameter of the 270 900 the right Tale wi 

| connecting the Centers of the Eyes, See Rg. 200. 

if 6 be the viſible Point, 47 both the Eyes: thi 

the Optic Axes are the Rays a 125 e ef, | but the we 
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| | 1 Pe the 97 Viſible. Abi; | | 

e n byaſecatdAf, but alſo 

dSty Power; which Power is traduced into act, when 

ehen moved from the Viſible, lich motion is 
= me alteration and Paſſion; therefare tis evident, 
mut the Eye ſometimes is burt by a more excellent © 

MN Viſible, -+ FFC 2 

0 Therefore vim; not made withons: Aten 10 _ 

| 4 uiſthl thing, and of the ſeeing ye. ei F 

For all Faſfion is made — the contact of things uc 

adding in themſelves mutually: therefate ſince Vi- wh: 
Fonds alſo Faſſiom, tis neceſſary that ſome Contaa kee 

| between the Eye and the viſible Object. 

3. 7555 contatt is of rhe Rays of Light in Specie, char 6 


MF, ET PROT * $a ID » 3 n * [EP ä 
. 8 - N ES P A ” e Na * * We 
E * 7 a - * ** 8 * s wa . 
* 4 7 1 
1 
* : 
1 
8 
1 
rd 


5s, tinged by the Cum and Figure of the v;fible thing, Lar 
EI: viſible Objett to the 7 ="; n 
N | | For the — 1 — ne * neither can 1 
3 nor cod 
. | Sos: 
A f 
RE . a i gf 


ta III. 0 o U 5. 


. 


- 
g A 
. 


1 


nor ought Weh one another mutually: i in eee 
of Subſtance, becauſe it is neceſſary that a thing ſoul 
be ſeen afar off, and if the Snbftantial Contact hot 
be. made of the Object and of the Eyes, e 


would deen wipe, by man things: Therefarc- At 


dehoves tllat Dm other thing ſhould come 3 cen 
theſe two, whicheither maꝝ go forth from the Bye 


to the Viſible, r may enter into the Eyes from the 


viſt ble Object, and be received by them. 
Heuceariſes that noble Queſtion, debated} 
thoſe two chief Philoſophers Fl and Avi rote," of 
which he contends i in his Timaia. * IF: E en 25 25 ; 
ker re «made . net 


cies a within Hy the of te Eye. $22: 293 
Between tlleſe, Galen being lig t 
Mediator, contends that Vi 
emitting or ſtnding forth, 
That is, from the Eye gue forth e 
laſt they ſhould be wWeakned hy too much 
on, being g abroad;they preſently Utd; that is; 627 
Winans witkr alte viſible Speries, ſticking in ths 
lluminated Alf z hut bott being unitecꝭ they runto- 
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and how e 
Eyes ty the W illble tctungscheiugoft times far diltant, 
ſuch' as. Ware in the bighelb Heswens, like wise 
what the Specles of a: viſible thing ia, and How: it 
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none of the Ia "Philofopl ſopherscbutd: early explain, 
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Alea or iltuſtrated hy Light: And Light i 

Yetberated fromevtrpPointiof-the'thing Illuſtra. 
kg wet Pbint between Which, right Lines may 
be dran d indeed Tinged and Embrewed by the 
Species, Colour, und Fibure of the Viſthle thing; 
e more calls, than from this to gather, that 
_ Light#folf communicated:to things, and tinged by 
the Colour and Figure of- them, is viſible Seele 
by WRiehl is made cht cofitat af the viſible Objec 
Ind df che Eye; anch therefore the Viſion it ſelf: And 
like as What's faid before concerning Rays, that al 


ay be nothing of Light it ſelf, but only 
by which Light 1 is ſcattered : yet the Optic 
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real * Lines, becauſe they cantot otherwiſe de. 
ide und repreſent che Motion of Light than by 
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my it were-made by the Emiſſion of Rays 
fromthe Eyes, or in imitation of the Ancients, which 
ans ors either hegauſe tis deſcri. 
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Jug mente is a ee e og 
— Natyr&of-the Object is gathered from other things diſcerned, 
and what is good or ill in it is diſcerned; For if Viſion ſhonld 
be determined alone by Paſſion infer'd from the Objett without 
Judgment, it would not be an operation oy the Mind, but only 
an objected action External, and alſo Logking: glaſſes and other 
things would ſee, in which likewiſe the Viſible Species are Im- 
Printed: And alſo that Judgment may be made, concerning the 
thing ſeen; the Point of the net-like Tunicle, which terminates 
the Image of the thing ſeen, even the very ſame is the Center 
and extream of the-Optic Nerve; which in this place connet; 
the Nene Tunicle, in which reſides: the Optic Spirit; 
which may allo ſuffer, and be 2 by the Images and Co 
laurs i evident from this, that the Species of ſtrongeſt Colour, 
Ke A in the ONT er the looking upon them is done, and 
a 


art owt a ba conf Colour i e TP 
ore 1 birberto brie een we compre- 
bend) 1 2 lr Species received — 5 the E _ vom 2 
the inner part ef the nęilite ny, and being conveied»brough the 
we Spins 10. 0 ot. ”g Ly | Optic Nerves, 10 the Ken five Soul 15 

e, Je 
. "This thethodof Viſor the ExcellentlY; nam Schick. 
527 Rath delineated © in Py. 207. In which the Viſi. 
dies AB, the Eye CDEFLM; the two extream 
Fonts the Viſible e or thing ſeen AB (that we may 
hug confuſion) Aue Radiate in the pellucid Protu- 
 beranceorfti t ofthe Horny Tunicle CDEF, 
which. 2 tis thicker than Air, and of equal 
thickneſs with the contiguous Watery Humor, there- 
fore the Rays got in, are refracted, and aſſemble, 


GH into the Chryſalline Humour l 

; ies although it be thicker, they are not re- 
fracted, or ſurely" but Uttle, becauſe the fame i is al- 
moſt of the convexity with the Horny Tunicle and 
therefore falling in 
through vnchanged,; but they go out from the 
inder Hyperbolical * 15 5 of it IK into the 
thin For 0 15 | hs mers and arc 
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the Colobrs impreſſed by a new looking on, 


that they may enter by the ſmall 1 wy te By 
which 


icularly, they indeed 


nF ͤ ² A 00S — | ir 


eee SF Y e 


painted there moſt ſtrongly (becauſe all the diſper- 


ſed Rays are gather'd into one Point) but. in an In- 


verted manner: The right hand Point Painted 
on the left de M; ; in the like manner, B in L But 


* the netlike Tunicle is full of viſfue 8 Spill 1 
therefore it Tranſmits the image through the 1 2 


of the Optic nerve which is in the ſame place at the 


Brain, and the common Senſe, or Judge; not an 
more by right lines but by crooked windings of the 


Nerves : And this is briefly that wonderful an 


much ſpoken of Method of- Viſioůon. ex ; 


8. Moreover Vifioni is ſometimes true; other rimerfe e. 


9. True Viſion 5s made, when we ſee <thing truly fork. 


45 it is, ſired in its 3 endyed with juſt. A 


Ting ed by its nati ue Colour, in v ery deed moving} a 


In brief, ad eee the Vi 22 mw the, 5 * 
th be thing ſeen there is no diverſity.” oh 
10. And this true Viſi N is a mehl, 0 | 
- 11. Diſtinet ViGons 15 e che eie ch 


and righth "Tread ved concerning then... _ 
12. And Confaſed Viſion ben we co 
whole rogerber Confa/edly without e vac; 
43. Laſtly Falſe Viſion in when we fee 4 thing Sited, 


Coloured, or. homſaever . in another mauner then 
indeed i n 
As when a Finger aud: 2 Mountain appear of, the 
ſame Magnitude; or when high Mountains ſeen, 
are thought to be of a red CR when in truth 
they are Green; when they 7 ; 
, ſmall, crooked when, 
far off that are near at ba 
uch deceivings, as about other things, ſo eſheci- 
ally about the Senſe of Viſion, /innumerableQecur, 
nn reaſon. of many cauſes; U as che 
. IL 8 Vt i 2 


or the contrary. 


laſt in the - wal * oh 3 Tunicle * and are Z | 


992 | 


prebended diſtinitly according ta the eee " rtf 
eden the : 


freight, 5 W 
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help of the Eyes, to wit, by the help of Optic Ar- 
tifice, which may be done, ſo that the leaſt thing 


eee een. 


— 
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done; bo ten and ſhewthe Errors, anc 
herb, is4he el the Optics. 
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to Correct 


D 


air 1:37 1.07 the Viſible part. 


Aon Power, tis neceſſary „that iris erde or made 
27 15 2 er int Quantity or Magnitude. 
903. För Immatersated things, ſuch as are points and 


| ſpiritual Creatures, fall under no Sence of themſelves, 


Or per ſe, and therefore neither do they fall under 
Sight: 'For whatſoever is ſeen, that is preſented to 
Shy ſome kind of quantity; yea our underſtanding 
ease ives any Thing, but togetner” A 
h ist overſhadowed. 

. But alſa a Viſible onghr to be of juſt Quantity. 
0 „Tor thing of the leaſt Quantity alſo D eſcape the 


Sigbt of the Eyes, as are Solar Atomes, the Thou. 


Fandth'part of 'a Thouſand, the Members of a Mite 
in Cheeſe, and ſome other things; z notwithſtanding 
the ſmalleſt of which may be gathered by ſome 
made Art, the Artificers of which muſt be ſharp 

Sighted, or otherwiſe to frame them than by the 


ſhall appear great , and may be diſcerned- clear- 


. And although every Viſible is needful to be 


zantum or ſo great or ſo much, yet every Quant um 


AIs not viſible ; as the Skie and the Air next to us, which 


although they are moſt vaſt Bodies, yet they cannot 
be „ by the Eyes: And therefore, 
3. Every Viſible ourht to have ſome. rue mherely 
a may be er, : 26 eee Ne 


For the Skie and the Air are therefore not ſeen, | 
= \ cauſe” 2285 reaſon ul the Rays arent 


through 


/ 


» ” 
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Hit aly thing be of ir ſelf Viſible, either by Aft or 


3 J 
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Gr ee 1 thinnes of the light ;.-nor- "R Haw! fix 


any Where, that they may be refleted to the Eye; 

- | therefore there is need of thickneſs whereby the 

N Raies are Hope, that it ſuffers not a paſſage to them, 
or ſurely not to all, but being driven back ein they : 


re brooght to the Bye oc 


3. Tet of Bodies, me beboll ih rn Saperfieits of | 


„ things; nor all together, unleſs ſeldom, mhich things there- 
ſeore tis neceſſary ſhould the laid before the Eyes. 


For if the Eyes be turned againſt, 2ither to 8 | 


point of ſharp bodies, or the ſharp kides of them 


which neither can we penetrate the Inner part by 

ſight, to which neither doth Light paſs (unleſs they 
are pellucid, which are here excepted) that therefore 
Superficies only ought to be bebeld, or rather the 
Species ofSuperſicies: And we ſeldom diſcern all the 


Fb 


i Pyramidsor Cones, of which the Diameter of the 
by Baſes being turned againſt the Eyes, is a leſſer 


diſtance than of the two Eyes from one another: For | 
then on every ſide an entrance lies open to the viſive 


gayes of ſight, that all the Super ficies of it may be 


55 23 but weakly, by enen of too müch 


4. The Superſivies of Vi if ble rhings 01 _ ok diſtin. 


- aaby Colour, either proper, or Alien and ccidenta. 


For Prime Light it 12 that it may be ſcen, tis neceſſary that 


itaſſume not only quantity in matter, but alle Colour, by a cer- 


_ -tain coming cloſe together; Nor Second Light which flows from 
the Firſt, and flides by the Superficies unleſs ſtreightned, it ac- 


Auires colour that it may be ſeen ; But only the colour of Su- 


-perficies to the end that the tinged Light may revibrate into 
the Eyes; But the Sky+, becauſe it hath, indeed no colour, 
. neither allo can avy thing of it be ſeen, as Sal the Air, unleſs 


lo long as the Heayen is clear, b beins illymi ted erase ys by 


'the'Sun Beams, and aſſumes a Sky ing eas e ODEO 


5. Nor yet is the C olour of Vifs bles' fufficient t 60 ion; 5 . if it 
be not Light it ſelf, or ſomewhat ey it alſo beboves to be illuſtra - 
fed 2 external Light. e For 


ofs a } 


Joined together; the Body i is not rightly ſeen; of 


Superfieies of a whole Body together; nor but in 


— 
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e 
For in Darkneſs nothing is beveld ; for the pro- 


per Object being abſent. no Senſe is made; there- 
tore ſince Light is the proper Object of Sight, if 


_ it be wanting, alſo no Viſſon can be made manifeſt : 
_ Although ol 


Colours alſo are the Object of Sight, 


nnd in Darkneſs, inhere to things not leſs than in 


Eight, yet they are not ſeen in Darkneſs, becauſe 
they are not the Principal Object; neither have 


they the diffuſve force 3 it per ſe or of them- 


ſelves, and therefore neither can they caſt them- 


. ſelves to the Eyes, neither have they any thing/ of 
themſelves whereby they can change the Spirit of 


Light unleſs they are received into another, which 


f = have the power of changing, and by that they 


— or alter”: But ſuch a thing is Light alone, 
which Illuſtrates Colours, and tinges them, it agi- 
tates our ar reſiding in the Optic Nerves by II- 
lumination, and changes it; from which changing, 
is made 5  Viſon, and the. n e 
. 
6. L400 17 5 * ale ; nor 'ra be ro0 much . 5 
1 Sled.” 5 i i N 
For as in another ante, ado ble p N 
the ſenſitive Inſtrument; z even as the ſharp found of 


great Guns dulls the Ears, and ſowreor bitter things' weaken 


the Taſte, more fragrant things the ſmelling : So alſo too 
72 N hurts the Eyes, and hinders Viſion or ſeeing, 
look on it lon 1 Reaſon js, becauſe the Rayes _ 
15 thing r ellefting in abundance into the Eye, they 
ether at one Point, and there ſcorch the Opec 


>” Nerve, and up its humours. 


So Demorritus is ſaid to have put out his Eyes, by 


7 the reflexion of the Suns Rayes on a. Brazen ſhield 


againſt it, that he might inquire more nicely 
into the ſecrets 'of Nature : And the Souldiers of 
Zenophon , from — ee of: Vue 


| contratted great harms. - 


Th 
210% 7 


= 10 


: thers ; 
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: 5 coloured humors : For the Eye having hurts, 
| diſtorts, or in whatſoever mannerimpeded, fees no- 


che Eye is imbrued by an Alien colour, as it happens 


minated; or coloured things more earneſtly and'a 


| ayght to be ſeen, 8 eee, with 


= y, at "= 
” = 2 5 each part, not only pho 2 — e . 


II. On wr 2 785 2 75 Mähne, e the OM by," 
1, The Sharpneſs of ſeein is not the}, aE 55 
yea. indeed not the be alway 1 of one rele + Fn 
For ſome fee the ae thing more ſborp char b. 
others ſee remote things better than things 
at hand, and the contrary ; others ſee nothing 


nigh 


dilkinctly, but all things confuſedly : -alſo ſome have - 5 
a ſharp Eye in their Youth, and i in old Age much | 
_ we 


2.7 The Temperament of Eyes We mu: wo 
Plato, would have them to be fiery, but expe- 


rience teſtifies from the Eye beingrubbed ox ſeratch- 

ed that it flows with Water, which is a ſign of a 
Wateriſh Temperament; the denne bein neceſſar y, 

that the Eyes may receive the Images © things' the 


better. £4 # hi F 


3. Tis alſo neceſſary to the a inf mak — 15 
| WE e. j ng of V7 7 1 


W is, not hurt nor diltorted, nor any pa rt im: 
. alſo embrued by no Alien colours, by Vi- +1 


thing, or but little, nor diſtinctiy: 'So of whom 
to thoſ which behold ſplendid things ſtrongly iflu- 
long time, or having the Eyes infected by vitious 


coloured humors, they ſee nor diſtely For as to 
a Tongue infected with Yellow Chollel all things 


. are bitter; ſo if the Eye be embrued or diſtained by 


Alien or ſtrange Colours , alfſÞ" the things Which | 


wy #4 — 8 
* . - % f 4 1 * a * 
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whole n n * them. | 
For 


n 01 OPT 8 1 e 
For if it mould be without this Mation, diſtin 
—_ viſon would not be made, unleſs in the middle or 


medium; and thoſe thin ing which caſt themſelves 

from the fides,by reaſon of obliquity, would be ſeen 
confuſedly : Therefore it behoyes that the Motion 
of the Eyes he indeed ſucceſſiye but moſt ſwift; for 


which cauſe alſo the Res 3 are made Spherical that N 


they ay move moſt ſwiftly upon their Center. 


5. Zy one Eye indeed we ſee not more ene but y yet 


more direftly than by both. 


There are ſome: which think a thing may * ſeen _ 


by one Eye more acutely than by two; becauſe that 
the viſive-vertue removes into that one, and there 
becomes more ſtrongly united than when diſperſed: 

But Experience thwarts this opinion; the cauſe 
added, holds good only with thoſe to which one ,of 
their Eyesare put out, but not to them who volun- 
tarily ſhut one:nevertheleſs tis true, that by one Eye, 


we ſee more directly than by both; for from both | 


Fl a High viſible is not ſeen in its Phe, but in 
ers, 10 dg of the diſtance of the Eyes, and 
Parallax ; concerning which Trans 
_—_— to hereafter, in the C 
— * viſion he fo Place: Ther efore to ſhun this Pas 
rallax, if we would ſee any thing directly in Its 
place, tis neceſſary to ſhut one Eye; Aſtronomers 
do ſo, to conſtitute an Angle between two Stars, in 
which buſineſs there is need only of one Comer, of 


them at which the Angle is eſtimated,  wherefore 


they ſhut one Eye imitating Artificers Who in 
trying - be fecit ide O, Wes, of. . Ruler 
ſhut, One Eye 2 A alſo. 2 9 


Hoa b e ba Bek 5 deing uſed,. 1 5 
tlersg concerning which thing alſo 44 — 9% ereats in 


We: 1 31 n and 21. Ae 
Wt; ded 


chai. 00 pros, 669 


I. On the Parr of him that YO beholds. - 


1. That any thing may, be So ai dftindtly, i ir enden 
tin "heb looks, to be gurt. 


For if he be agitated duct Lag catindt have his | | 
Eyes fixt on the chin 8 ſeen, and alſo diſturbs the Spi- 
e 


rit; Thoſe things ſeem to move "together, 8 
notwithſtanding are at reſt. 


2. Moreover, unleſs he that ſees, R intent 70 * ant 


adds over and above gright Ima Brie, a 5 


onal. V. ifton, the Viſion. not e nude 4 ' 1 8 cn 


kor he that is full of ' Thoughts, Al 
iter kings, ften 8. ſees not thoſe 9 hic 
are obſe 188 f Fes: But if the Imagination: a 
ſo be 1 257 the mind embrued with a precon 
cepted falſe Gd pal a falſe TN or reaſon 
- alfo follows, aud a. falſe Ju aa e 1 


focks or makes a falf iſion. 
. bee part fei Rays and Angles 0} the th 0 en. 

. What ſoe ver is ften,: 1s Jeew; under an Augle 7015 
1s 


155 For ſince Viſton is effected e Babes 
ſibles into the Eyes and thoſe ate belonging to An- 


7 


K 
48H 


1 


11 
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dles, going tagetherfrom che Blſeto eng n 


Eyes tis evideng alhxhings are fecdnrnH⁰,er an Angle 


2. nder à right Angle, or greater than a vigllt, tbe 
Hy being unmeved, nothing 4s ſcenx ume the greateſt 


Angle / athing ſeen is ſome whatidſ tui tight Angie 
 nditherefore the reateſt of all acus Angler o no 15 
Te cauſe si By hecauſe the Diameter of the Sight 
of the Eye is ſo ſmalhthat the Einem eduued from the 


Center of the Chry ſtaline Humary hunt COnAuft 
a right Angle, although by: -night;when) that Diat 


meter isenlargeds Hf of: Snob ad or on Honig 
480 by day we eanriot conſtititeandvhole@uiulrant 


of Agreat Celeſtiab Circle, ws eo pena uns 
of the Horizon; teicoinprel —— 
tbe: calargatt, 


in as much, as how much alſa 


_ the Sight alſo of them is ſtrained. _ . 3. Under | 
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2 eee differences 
78 


25 


| mer, aud more oblique in the Winter.. 


. general, all natural Motions being right, are ſtrong- 
er than oblique, 


feels that blow-more forceably, than if it had den 
.- K&ruckaccordingtothe length! of the back; there- 
mie What is done in other Motions, muſt beima- 
-  gined alſo to be done in the Illumination of Rays 


ag & wat 


fame of Ulomination,” as well in Lacids as in other 
Viſihe Rays. 7 g 


3 


wh, f 


or Ties 


3. Under an Allo mach Hane, that: ir 2 the 3* 
Sight, not hin ng is RE ©" wok 
Therefore although Math an, divide hy 1 
gles infinitely, yet becauſe the Subject of Optics is 
pure, it cannot deſcend in the leaſt beyond Senſe. 
4+ A right Angled Ray is always firiuger than an Ob. NN ©, 
lique, we obs an que angled yy, than another that i; | - 
n | 
" it ſelf, and by its Nature, Wo Ray is more ex- 5 
cilſent than another; becauſe a Vithle. ny, Ta- 


1 1 one Ray may. excel a Rp or Oo - 


— . 
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ee Hence 5 "warm 
Mer than Eee oe much 
— A. the virenchy nearneſs of the Sun, as that 
are caſt more /tightly on the Earth i in the Sum- 


And the Reaſom Which is of Heat, is likewiſe the 


- = % 
” 1 Fg” A 1 A 18 va "ſh # 


vid the e of 0 Diverſity iz b, ers dd 


us if the back of any one be ſmit- 


255 a club or ſtick perpendicularly; he 


ally, 2 becauſe alſo right Rays ate ſhorter, 


aul Are nearer at hand, of which allo the forre : 
3 . * 
Me Water; e more united 


3 50 vi. 


ds . Of. OPTICS. . 
8. Vifionis lakh certainly made by the Ari, 1 
For this, ſince tis always right and 8 0 


| Se Tr any thing * 


For ſince tis light Which conveys the Speci 


1 Medium coming bet 
falls in on them, nor can 


8 


to the Eye, it oſſers the thing effectually to the Sight; 


by the other Rays, Viſion is made more certain, by 


how much they are nearer to the Axis; and it is leis 


certain, by hom much _ more they are remote. from "= 


the Axis, and Ohliquer: Hence, when chere is only 


one Axis which eee the thing moſt effectuall7 
to the Sight, tis neceſſary that the Eyes turn 9 — 7 


ſo long, until alÞ the Parts of the;Vikble Object be 
Petpendicular to 1 75 2nd ſo tknows: more ſure- 
5 9 ne ea . Ty To og 1 0 8 


V. 4 o i the audi Mod, i A 2 | 
Rin as only che thing ſeen = 
br placed before the 3 Eyes, but alſo between the En 
the thing ſeen, tes neceſſary that æ middle Space r 
things to the 9 right Lines therefore neither 
thoſe things which. ve-0.4he back or.bubickcan-be 

ſeen, (tor although Lightlikewiſe falls on them, and | 
ſtarts back, yetlt alters not to the Ee, and 2 


os excites no Viflon) neither;can-thois t 


Which are qphetd before ee 
een, nc neither Light 
Fer om them into 
the Eye : Neventheleſs ſume thi are beheld 


without an outward Medium, a6 6reSparkles of the 
Efes, inhering Species in Spirits aftef the removal 
| the Impurity of the Humors 
of che Eyes aftet Pains of the Head; &c. therelpre © 


of: the Viſible thing, 
it will be a Ruleto be accepted with fo 


2. That this Medium ia Solid-Bedyy fot! 402 
bis 3 t it be eee [prenws or 
7 8 l ee ©}; l „ Hiloe 9 7 1 i 
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This is the Auen ef © pda between * ith 


cine and Ariſtarlt © + Democritus thought if it. were 


| not to diſagree, who 
Bee] 1 no Medium of Bodies, Viſiot would be accom- 
_ _ Pliſhed better; becauſt by hom much thicker that is, 
it che more hinders and exchanges the tranſient Rays 
whence:conſequently it ſeems, by how much thin- 
ner! even to nothing, to wit, by it the Rays would 
: But Ar:forle contends, that 


through 2 Say or Emprineſs, if that ſhould be, no- 
thing could be ſeen plainly; whoſe Opinion ſeems 
a through Yirunm is not 


the truer; for Light convey 
' ſeen, whoſe Office is to Illuſtrate: 2 if it ſhould 


illuſtrate Vacuum it would Illuſtratè nothing, which 


- - Weontrary'to'Nature; yet in this place we muſ 
nor be Ignorant, that there is an Inſtrument inven- 
ted by Modern /Philoſophers, / in which Space is 
ſnewn; concern 
Jurte thick! Body, - 

"Sky is contain} ther 


neither Water, nor Air, nor 
e! Either rhien that Space 8 


teby t Rlfican fill Space, 


5 Gut it elf un until it be repo ned from the oh) 1 
N ! Fix» TOh MST QT 24h 


For tis nes len other ile lebe here ee 
rſpicuous Medias, that the conveyed Light may 


1 fit Eyes, for the Superficies of opacous Bodies 
* 8 ei che paſſing of Light to the Eyez 

But they turn from the Eyes) and vevidrate or 
- Nitke it back intò theo —_— BIN We 
If this Medium be Pellucid, it hinders not; al- 


though it be Solid and alſo hardned for as Kepler 


5 a, * alſo it ould have 6 85 75 
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an empty an Ant might be diſcovered creep. 
in the Sky, from whoſe Opinion John Kepler ſeems 
opined, if there were intire- 


which tis certain, that not only 


Hun, or if 3 this, without ano- 
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Body intery h 
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weive the viſible Species, and may return it tothe 
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ee Nerger dity: Bodies, 
to the end that it might leſs Ae „them; For 

whatſoever is — tis — or expelled - 
that which is of the fame kind, as 4 Body b 7 Be- 8 
- uy: A Solid then hath three Dimenſions as“ tis 488. | 
m- id, bot Light only contains two Dimenſions, Viz. „ 
is, J Length and Breadth, therefore Light, and the Rays 
of it, ſuffer nothing from Solids, for as much as they 


. 1 ton neceſſary. 50 ting: tht the Med aun Space . | 


Fi neceſſary, that it be not roo much Hlaftrated.” 
To the Seeing of Lueids is not n 
we | Tee 
Forms , bug alſo rotten Waod, auc the ſhining. 
Sales of Filhes; alfo tis certain that Stars may; 
be ſeen in the day time from deep Wells, from 
Caves, and from Dens inacceſſible to Light: And 
thoſe” things Which are not Lucid of themſelxes, 
want indeed tlie prel des and Iluſtrationof Rx : 
Light, but that Illuſtration muſt not be too much 8 
for if either the mean, or the thing ſeen; be too much 
Huſtrated, the Viſion or Seeing is rather hindred, | 
than hel ae Hence, to the inſpecting of any 1 
accurately, we lift up the Hand to the, Eye, or we ben 
hold through a ſinall | Hole, that too much plenty of: 
Lisht may be hindered, and the weakning of the 
Eyes taken away: Hence alſo, ty ſee beter whoſe 
Eyes are deep in zand for this reaſon'Nature hath: 8. 
| 50 the Eye-brows themſelves, that from the 8 
the 1 5 nfay be ſaewhat pefracted. 


Medium tuft tuſtrated, is | inkled. 0 foreign. 8 . 
«Fork; ight paſſing byo roh colonged Things, 5 TY 
by the Colours of 2 m Which fe the Vilible Species is 
ae neither bf them being conveied : ates * 
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a ibis it requires 4 Mditti, requires 


7 rtionate with the thing te be ſeen, neither 
tog nuch remote, nor Jet too Heir: For Villblesap- 
tyed near to the Sight, appear ebnfuſed, and of a 


den as therefore from longer Radiation, the Spe- 
cieSdf Viſibſe Points are diſperſed; and mingled 
with the middle er Medium Shadows —_— 
diation conveies the viſible Species,” R in 


5 ad ſomething canfaled, which being diffüſed in 10 
Air a little farther, they are made thin, they are 


cteanfed; add braught hack in oder:; not otherwiſe, 


thanthe Vapoursof Flowers and odoriferons Things, 


from a ſhor ten Interval, convey much Groſſneſs and 
Feonlency with them to the Nofe, whichrender the 
Vapoursof theſame unpleaſant; but by flying from 
aà fat ther Space, they. are made more pure, by cut- 
ting off the Feculent and thick Parts, and are brought 


gert to the Noſa: Tho ſome ee achtely things a- 


far off others nighat Hand; yet that is not to be aſcri- 
bed to the Radiation of the vigble Species, but to 


the different quickneſs of the Ati faculty, and to. 


the diſpoſition of the . 
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Lhe are two things Ehiefly, witch Limit our Sight, that 
it be not carried further 1 
1. The riſing of the Kab by aſe ofdwhich;che Sight ſcarcely 
extends more than fine German Miles on, fired or 9. the 
rs beplacedinan higher place, as on an Hill, r On 
the Maſt of a 8 may one be vg en an Hi | of one ile 
1 4⁰ ese 
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2. The 6 nh Sip rg in 1 MOTENLY Wo- 


bers leſs: Hence ſome 5 things far diſtant, others fee but 
little thoſe chings xhickrare N 8 cettain Rules cannot 
be conſtituted. | 
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l A Thrineenſe Nag e 2 een the Eye, 


e fte the babe ronger\ Lights... 
Hence it comes ce ige s being 
17 aA e prece- 

dent A And alſe ſuchplace bite aal 

39 on" Da wal} away. 

Stronger Light, cars "down « or oppreſ Waker, 


7 bides it and wealens i 7; 
/So by-the Light of the Suu 6h 


| what alſo.0 "the iht of the Moan, of: . "Lig and 


of Candles, aré e e ie 5 but Weak» 
5 N * , 4 7E . 3 . 6 . YL 2 5 
wk ive R 4 270 1 | 


4. Light ig more evident 5 in Dok, 


For. contrary oppoſits hetween t 1 N "Min | 


moe clear: Moreoyer Li ht it ſelf. Uilates * larger 
and freer i Darkneſs: it ſelf, becauſe of its proper 
Gift, whict is to Hlluftrateobſcure things, rejoycing 
to perform its Office: And hence Aſtronomers ga- 
ther, as is ſaid before, that the Moon wholly wants 
proper Light, otherwiſe it would beimpoſlible, that 
in Total Lelipſes the Wale e be parted wich 
from a is, . a a 
Hiery Light, ſhining or 7 ing in ſlami at 
3 — [greater panes off., than 725 near 's hand. 
4 / diffinguithes ithes not between the 


Light effuſed fot 3 a flame, and the near Illuminated Wir, 
which's thought equally to Shine, by being beheld afar offt 


m Place Vr at hand und diſtinguiſhes Or. betwee a 
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5 which the Weak hides: On the contrary, 78 L 7 . 


Dp” fo ſhews forme! things, whi chfierce' or vehement Edel. $a 
s o weak Light Hides ſmall Writings zd Sculp- 
* tures, ſtronger Light Illuſtrates and Thews them: 
5 On the contrary, the vehement Light of the Sun in 
che day time hides the Stars: The fame being dulle d 
'3 in Eclipſes, ſometimes ſhews the ſame Stars, that 1 
in the 560 time they may be beheld about Nook. 
1 8. Light gathered together : 75 Fronger than diſperſed. 
15 11 omes to pats, that a burning Candle en- 
1 l htens 2 ſmall beg” Charaber' "Rronger Ind" more 
. {eaſily than a large Room:” oh > 
73 9. A Luminous Body lien, an pate, ö hy, 6 
10 much che ſtronger as it is nearer, y 'h | 
« For as other things acting, they Act 15 giockthe 
; Rronger by how much they are nearer to the pat ti. 
> i eat, fo the fame alſo happens in Illumination: For 
che Rays as they are nigher, are more preſsd to- 
+ gether, and therefore ſtronger : When remote, they 
de more dilated or ſpread, and therefore they 86 # 
5 I forth fewer and more femiſs. 

10. The Rays ef Light, e of the "Sin, "being 
continued afar M, appear Parallels. 

For although they go forth from one e Polit, and 
ſeparats always more and: 8 yet where there is 
none, or but very little proportion, between the 
diſtance of the Lucid, and the Plane on which the 
Rays fall, the difference of inclination is not r | 
ceived, and ſo are eſteemed Parallells. 

4e Light; the further it falls through 4 ſmall bole on 

an objected wall, it becomes the Larger. 

8 the Rays come together ĩ in a Point of the hole, E 
and interſe& each other, and again immediately are | 
ſpread wide from one another; and the further they 
are ſtretched forth. the more they depatt from one 
another, and "RY Wu the e the op- 
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1 things hich. are — oh N bout, 


becomg Superior within en LY 1 and 
the contrary: In the ſame;manner alſo other Viſibles 


Pacous or ſhady Room through an hole (eſpecially 
Conical, v#z. narrow within, and open a little wi- 
der abroad) yet they;are. diſcerned ever ted or turn d 
upſide down, if they axe Illaminated by the Sun from 


abroad; and received into the Chamber on white 


Paper, and well Megs ſo that Birds flying 
ede are umme ee down, and are beheld 
as it were Antip "odes - Walking to and fro on the ob- 
jected Table; amd. the, more clear and evident, 
if a tyſtalline Convex.optic Glaſs. be put to the 
hole, if it can be had: To which, if another op- 
die Glaſs of the ſame Convexity be adhibited, a lit- 
dle more diſtant from the former, than the Semidi- 
ameter of its Convexity; for then theſe Images will 
he evertec again, that they will be ben, ut ener. 

ted or turned up- ſide down, but rightly. 


13 · Alſo; Light entering through an angular 0 or corner 1 Bale, 


and far continued, at length becomes round. - 

' This Theorem wants Limitation ; For 1, if As. well theſhin- 
ing Superficies, as the Window or Hole through whictritenters, 
have circular Figures, the Raysalſo falling wo pee nol tk will 
_ deſcribeaps feet Circle on the Wall. 
2. If tile Window, and the Sup perfciesof Light er 


« Figures, and each one diftant, ber the W 1 12 Number 


of their Diameters, it makes à Cnkan's gures, and the 
Figure of the Rays will participate equally of both as well of 


te Ae tm oo ae Window. e 3. But 
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„being emitted in the daꝝ time into ano- 


„„ rr rw mc. Hp 
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e: | ficies is distant fr 
- the Figure. of the Rays, and the Siteof it, Comes 
25 _ nearer to the Figure of. the | Indow 4 TIE TEL 


i 4. Laſtly, if the Windom be diſtant from — 
; * meters, but the ſhining 5 
5 Superficies by fewer of its Diameters, the bigurs . 


Wall, by more of its Di 


it of the Ray will more imitate the Figure oft 

t, hining Superficies/ in an everted dite; and by how 

d much — wan that is, by ſo much the more al | 
8 will this be: And hence it is, that the Rays of the 
Bun being ſent in through whatſoever ſma! chink or 

y Ldieft, falls on the dbiected Plane an the orm of a 


Circle, in which the Eclipſes of the Sun may be he- 
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4 Colours ſtrongly. Huminated, | 


1. 2 
15 Image in the Eye. 


had 5 ws 4 


Hlaminated, he beit 


| | ba be mixed with this. 


252. Lig Jong abs. ech eure, and une, 5 


Irmare + ACKnels. © 
„Like N Red Drops fall into Water, that is Humor into 
55 Humor, it ſpreads it ſeif in it, hut falling on its Heterogene, 
Dy „ Lis gathered. into alittle C lobe: S0 Light Acts front 
jiteneſs being akin to it, and more  Homogene; than 


-alſ@ iceomes to Pals, that Light, for ETample, falling on White 
Paper, Illuminates it further, than if it fall on any U 
Black ʒto wit, becauſe t Light alſo being, caſt about b 
bf. reaſon of likenels, therefore it makes! it grow con tbh 

at the parts choleinto' the TVULDT OP hrs. cb Ll 


SE XR Wl ted; | : a 


0. git 4. But if the Window Ng ggg W if 
i by fewer, of its Diameters, than the ſtining duperr 
m the ſame by its Diameters, Ihen | 
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Por if an y one behold earneſtly, Colour a I 
* g turned to a Colour weakty- 
Illuminated, will * think the former 


£ -Blackneſ: which hath Httle or no affinity with Light; And: 8 ö 


— 


| becauſe by the ab 
b lours i is prohibited. A 
5. Colour placed in Light, the nearer it comes to 


Whiteneſs, the clearer it ſeems, Juppoſing all aber cir- 


exmſtances are the ſame. 


aſſembles or gatbers 2ogerber the viſtue Rays; but here 


e 


y ſhould fall ing in fn artither N the optic Laws them. 
| ſeivescompettofall3 in; or light upon. 


3. Fair or. bright Colour, 1 or ſhades the more 


lou Illuftrates thelighe C, olour next to it. 


This, Painters obſerve, and by the apt [placing 


of Colours only, they-know how to oa, deep 


Holes, on high, depreſſed, wide : Hence alſo if in 


an obſcure place in the Heaven and wantin 5 . 
a lucid of white Border encompaſs it roun 


it . a dee le in 59 en 1 Og call 
4. In 2 Color is ſeen... eg 


Not that Night deprives a thing of of its Lola: 
o 


or by Light bei ng abſent, none of it is in it; but 
ence of Light the radintien of Co- 


For Colour is light in Power, or Light buried "i 


Matter, and there, asit were bound, and therefore 
the chief agreement or relation of 9 and of 


Light is, that they act mutually in one another, and 


- ' the ſtronger. Light arriving on the out- ſide, the 
weaker brightneſs lying hid within, fetches out 
with its force, as if it were a Spark out of a Flint; 
or even as the heat in Ginger is not found by Act, 
"Bi if it come unto a caſual Humor, then at length 

N and begins to Communicate it ſelf; ſo ac- 

eidlental Light approaching on the out- ſide, pricks 

the potential Light of Colours, that it pours forth 
f its Species through the mean or middle. 


6, One and the ſame Colour i in the Eyes, * 1 21 


1 indivers manners a 10 ee anc be [1 


a ANION Opinion e any | 


Whitanck and Blackneſs is none, but tis a Paſſion, | 
5 can any Supe rficies be effected by its Colour, that the 


e to it and in mae, dark Che | 


n Colour pertely ſoin the time of the Eclipſe of the 
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| * 


I 
1 
4 


bits 
1%, 
'M a 


7% P 7 fe 0. 
Light; for weak Ua 1 


Aut By 1-60 of mY | 


Sun, all things appear Yellowiſh ; in the Evening, 


 Plowed Lands ſeem Reddiſh or. 'Purple:Colonred, 
by the Sun Beams being ſtruck lightly on them; ma- 
ny things having one appearance or face in the Light 
of the Sun, another in the Light of a Candle, &c. 
2. By the reaſon of Shadow: 


for a Shadow falling 
on clear Colours, Darkens the ſame: Briefly, from 
the various Mixture of Light and of Colour, ariſe 
all the differences of Colours; as we ſee in Clouds. 

3. By the' Reaſon of Site or Sitwatioz ; for from be- 
holding divers Sites, alſo divers Colours are exhi- 


 bited ; ſo the necks of Swans and of Peacocks, ac- 
cording as they are beheld in divers png Wer | 
bring divers Colours to the Eyes. 


4. Hy reaſon of the Medium; 3 for merle through 


| lovred; Glaſs, the Viſible is thought to be tinged 
with the ſame Colour;in Walking in green Meadows, 

the Viſible appears Green, viz, from the Green Spe- 

cies continually flowing How! Herbs and Graſs. 


5. Byreaſon of the e 5 hence, White, ben 


4551 off, is thought Blackiſn, or ſomewhat Black; re- 
mote Mountains, of Azure Colour; although this 
Deception alſo may be from the Colour of the Air. 


6. Ey reaſon of the Eyes; for the Rays of theſe are often de - 


filed by vicious Humors, as When all things ſeem Yellow to 
| thoſe that have the Yellow Jaindiſe : if a thick and groſs Hu- 


mor poſſeſs the middle of t by of the Eye, all things ap- 
— bored or pierced thorow, 
black, all things ſeems full of Flies: If the Chryſtalline Humor 
pe impure, all things are thought to be ſeen ups AW, 


or if it be age all things appear en, 
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* Which abſence either of un any 
ching, 6angot be perceived of Sight nor any other 
Senſe; bat ou by. privation, (that is, by the 
Femovias, or by the denping of it to the thing 
of Which it is the Privation) or abſence: As there- 
fare Ane ig nut rin known, than by the 
removing of Sound; and in general, not a Being, 
otherwiſe not known but by the negation of a Being; 
P Darkneſs cannot beapprehended otherwiſe en 
by che negation or removal of Light. 
2. A Shadow alſo ma be feerifrom 1 to wit, 
| fromthe firi Light being allem; but the Second preſent. 
EFEor a Shadow is not the Pri ration of total Light, 
but only the leſſening theme, by the Interjected o- 
„ Peenns er or ſhady. Bodys by which, the firſt, flow- 
ing from the Lucid hody is turned away, but the 
ſtegond left ʒ or being refleted from other Bodies, 
which is weaker than the firſt bm <a yet the = 
ſence of it ſeems the Shadow. - . 
3. A. Light -weakens and bides Light, h a greater 
Shadaw: weakens and hidess leſs. 
* Therefore in the night the Moon being preſeat, 
theShadows of h or 2:are arcely or not ſeen,which 
| notwithſtanding, may be ſeen the Moon being abſent. 
4. A Shadow being \added to a Shadow: een ü, 
An beconns Darker. N 
For as Light is, ſo is alfo a Shadow, ether Prime 1 
or Fir#t; which is begat by the Privation of the firſt || 
Light; or Second, that which is alſo procured of 
more, and alſo by the abſence of the ook Apht'; 
8 -whence'that participates of more Light, this of leſt 
1 | 5. Night, ir a Shadow and Darkneſs. Proc 
Tor G himſeif called the Night Darkneſs, G Ge- 
# neſit 1. But. Aſtronomers call this the Shadow of 
the Earth; and both rightly: For if from Light 
which Lightens the whole World, we can behold 


. ee of it ing turned from! the 


3025.1 


js i 
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to be che ſame with the Wer: | When 


| der ſtood accordi 1P 


minated by the Lucid Ray 


a by roi pe be. tus}. £44 1 
denied to us, and we are wrapt Up! by tne Shadow 
—_ the Whole Earth, neither alſo” can we difcern 
Light at the pens, even as otherwiſe is done from 
Shadows : Therefore Night, eſpecially wi without the 
Moon; and the ftarry Heaven being coverd by 
Clouds; Is accounted t cr Darkneſs,” 
6. Ahadom moves : not. Although it feems to to mov zit . T 
eiter from the Motion'of the Li chr, or of the pat Body 
For tis only chePtivation of the firſt Light, in 
which, Motion happens not: And from a Body being : 
moved, either Opacbus or Eucid, always one 
another Shadow is produced, from the former va- 
niſhing; which theEye, by reaſon of equality, thinks 
ore a 
5 proceed, tis to be un- 
0 e Ad and nat 
to the very truth of things? The thing is Socherwit 
with Light, which nio ves together by the fountain 
beiggt moved, and Coheres inſeparablytoics Fountain. 
7. Atadom Imitares the Figure of the opatous Body, is far as it can, 
The more direct an opacous Wall and a Candle 


are ſited to each other, the truer the Shadow Imi- 


Shadow 1 is faid to 


tates the Figure of the Spacous Body: On the con- 


trary, the more 
n the Shadow 


Mlique, the moxe it deceives; Þ 
of a right ans Ban re fall 
Sphere, it will ſeem crooked. i un: 
8. A Shader cute pare 0 / 


PE: 


San zun in the EA caſts "ts Shadow A0 e Welt: And 45 
eing in the South '@ fts its Shadow into the North : 


112 4 exiſting in the. nul le of the Zodiac, & 4 Shadow 3 


into the of the Zodiac. by the Sun being dir 920 and dia- 

metrica ly oppoſit, as is feen i Eclipſes of the Moon 

9. The 1 9 * « Shadomconpr be 1 5 £790 VF 
4 Which ha fol or e aulſes; 1 . Li ght 
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one, from every Point of the Lucid Body, one "hich: lifts 
"op takes wr another, ; 


10. We diſcern ſome ehing bein ed ; 55 7: 
e Interchangeably.. . e, 15 15 
For mean vor Mediums, are not neceſſary. o.Viſon, 
but only the Illuſtration of Vaſibles is required, | 
wherefore by Night, we behold the Stars from 
Darkneſszand in the day time, from moſt deep Wells 
or its, we diſcern. the inacceſſible Stars by the di- 
urnal Light: So in Egypt, tie Egyptians could 5 ; 
the-moſt thick Darkneſs, the Land of Goſen being II- 
 luſtrated, but the Ifraclites not back again what Was 


og among thoſe. K 1 
11. 4% Bellucids may may — bee in 
a thinner Medium, than hs Pellucids themſelves are. 


So a watery or chryſtalline Globe, in the Air op 
poſit to the Sun, caſts a Shadow, although thin; f. 
die Air it ſelf alſo mabesa Shadow, but only per- 

Cievable in the Sky; which way the Moon being de- 
3 Prived of its Light, is the Shadow of the Air, not 
of the Earth, Kepler Teaches and Demonſtrates. 
12. There are as many Shadows 4s Luminous Bodies, 


in 8 of Opacous, in an indirect Site or Situation. 
you place only one opacous Body in a Tranſverſe Site to 
| three Candies, we ſhall ſve a three-fold Shadow of it: So in the 
night,theHeavenbe ing ſerene,one opacousBody caſts ſo many lit- 
tle Shadows, as there are lucid StarsShining in the ſpacious ambit | 
of Heaven: But theſe either are not viſible to any one in open 
view; becauſe that the blacker Shadows of the Moon and of 2 
ſurpaſs them; even as in like manner, the ſplendor of them ex- 
ceeds the ſplendor of the other Stars and obſcures them :'Bitt 
if luminous Bodies are ſited directly, and the Opacous be put 
in the ſame right Line: They beget only one Shadow, becauſe 
thoſe many Luminous, are as it were one. 
13. Thelength of 4 Shadow varies, according 10 the verſe anni. 
tude of the Luminous Body. 
It is longer by how much the Light j 15 lower, with re 
the vertical Circle; ſhorter, by how much higher; e, ata, 
when: tis Vertical. i 
80 ith, us, the Noon Shadow is the ſhorteſt 3 biveths Mor- 
ning 
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ents, peel band oY oy pond 


therefore the Rays join the extreams of them, the 
become Parallels, and being ain b 


ces PA 568 1 Fl, | by 2 WM 
16. The Shadow an opacons erica Bo 2 | 
uf than the Luminaus, is a 25 uf * | 


| beyond the opacous k 
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ning and the Srenn the longeſt; becauſe the Sun there is 
higher,. here ſow 


the Torrid Zone, to which the Sun Hecomes Vertical, thoſe 
caft no Shadow from themſelves. 


14. The Shadow of an opacous Spherical Body, het eater thor | 
ifs Lucid Body, is a C balatboeidu, dee Fig. 20. | inger Ne 


Date 


80 called from Calathj, or an inverted Pyramid, or 


the Figure ofa right lined Top, and the lower | 


it is about the opacous Body very narrow; 
par by how. much tis ſtretched out. further, tis 
rendred larger and: thicker : For the Rays of Light, 


touching the extreams of. the Diameters of the o- 


pacous and luminous Bodies, the lon ger or further 


they'are: produced beyond the opacons. Body, the 
more they depart from one another, and are further 
diſtant; Wiege the Shadow exiſting very little at 


Body, is ſpread out by little ahd little, 
eren infinitely... -- | 


alto the Luminous, is a Chylindroeidis, , 
a For ithath the formof a Cylinder, or of a round 


Column, and tis caſt of equal thickneſs ad infim- 
tum; for ſi nceè the Diameter of the opacous Body 


is equal to the Diameter of theluminous Body, 


will never meet, But always! 7 


That is, it hach the Figure of a right Cone or of 


Aa Pyramid, and is thickeſt next the opacous Body, 
but the further it goes forth, the moreè it leſſens, un- 
til at 545 it ends in a Point: For the extream Rays 


of the Lucid Body falliy 


| on the opacous Body. II- 
luminate more than halt 


er: Nor it Matters not whether in reſpett of | 
ce, it be nigher the Earth, or remoter from it: But in 


15. The Shadow of a9 opecows berical Body, being 


oduce [ 


of it, and being produced 
ody, they, Nat, 9 95 at laſt are 
ſha ah ton nere Rr} n, 
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el has 0 50 8 Pin h 
de difserned, although weikly ; 
diſcern Chryſtal or Glaſy, itt” 
Air whiichiscortpaſſed abb! 


Medium, fo wit; Fonltiente g in the Sky: The w 

the fixed Stars when they are nigh to Ye 1 205 1 
tiffe; which being u ltrle entered may yet 
So Laſty we bran by sight, the pron N 
a Serene Hiaven ly condenſation, in the ſame Afr 
3 Cloud beheld far off, We behold with our Eye 
3 to be near, whett nevertheleſs while WE W | 
WE -- es hardly os 1 at all diccern ic. | WW 
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when — 

Lucid Rays of the pun are beheld entering throug 
2 7 7 Wbieh although by reaſon of the 008 
they rarefie the Air, yet becauſe they 
7555 e of | Light with them, hand by ans 19 
„ nb, 2 12k 
3. In Pellieids, not only hes tiperficies,' as in bib 
his the "while Sly i „„ 
For in theſe; the Rays UAE a not in _—_— 805 er 
but alſo they. 
2 2 — 90 And ewe 1; m to th 


For Viſion is 8 ; theres g ths angle ofNi- 
jon is great, the thing allo N N + 3f-ſmall, Ib appes 
all; And if two things are er an equal Angle of Vi- 
aer they may bethooght equal, although indeed gerade: 
therwiſein themſetyes: 0 the Hand or tlie Finger, if WN 


tim nigh to the Eye, may ſeem greater than à Mountain or 
A whole City, becauſe, the Angles are ſuch: So the two Luini+ 


EY 


1 


being le lech almoſt under the ſame Angle, m wal 


e of Ur 86 i fily L at Star ſeeni t 


me cauſe, 3 125 

they, Kno not the unequal OI and all the Sta mar be 5 
de fixt to oF fame Orb. 

It, Fl Ns * 52 5 Oe 


ies O and 
AT, engl uſe the $i 5 8 not hy une 


2 word thought great), F | 


ſe the Ang es ef things near 

piece : Soto a Traveller, a po 
r Ching nearer td the fame it 

ecaule the Angle of Viſion is trea- 
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City, 
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es it roines to Ke Pot. 3 „ une⸗ N 
Sole remate, are ſeen, not under the ſame propor. 
tion of Angles of which the Diſtances themſelves are, 
nor, for Example, being moved e they 
exeforealſaappear doubly greater; although the 
Moon in Apogæon ſhould be Joubly ty fie ber from the 

Earth than in Perigæon, yet ſhe is not therefore doubly 
greater inPerigæon in her apparent Diameter: Never- 
theleſs the Star of Mars, becauſe of the great variety of 
its Diſtance, alſo its Magnitude indeed not really, but 
to dur Sight varies. notably :. For ſometimes when 
tis at the higheſt tis ſcarce comparable with Stars 
of the ſecond Magnitude: But ſometimes when it 
comes nigh to the Earth, it encreaſes ſo much that 
- tis equal to.Juprrer, nor can it be diſcerned from it, 
unleſs by its Place in the Zodiack, and by its golden 
Colour: And by the Ignorant, is accounted for an 
extraordinary and prodigious Star. 
So it came to paſs in the Year of our Lord 1529 in 
- which SolymantheEmperor of the Turks ſitting down 
againſt Vienna, that being atteſted by Philip Melan- 
bien, in Book i. x of Phyſics in which he wrote of Mars... 
= It was alſo retrograde and of an unuſual Magni- 
IP | 3 and its Body was beheld of an horrible red 
our, by reaſon of its nearneſs to the Earth, ſo 
that many being Ignorant of the Cauſes, thought i it 
to be a new and prodigious Star in the Heaven, 
| alſo ſame believed it to be a Comet, which alſo came 
1 t paſi concern . in the Tear 1653. 
3 . The Fyes ſees leſs of a mearer Magnitude thin of « Remoter, | 
5 The reaſon is becauſe the capacity of the viſive 
5 Angle hath a ſure bound, nor dothit ariſe to oo 
B — Angle, much leſs to an Obtuſe, F 
| Therefore although the Eye coming to a Vi- 
_ ble,” thinks to fee it more; becauſe" nearer things 
are "beheld under a greater Angle of Viſion; t in 
» revth it ſees leis, becauſe the Angle if Viton, 2 
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ne- te 3 of all. can no 99 ine 
"4 YN whole viſible, fince tis become obtuſez 0 nd. 
re, vochins can be ſeen. * 
The reaſon” is the fame of Spherical bodies! 
he cerning Mech, the Eye being remote, es b 
he but being nearer, ſees leſs, as is ſeen in Fig. 210, in 
ly which the viſive Raies of che Eye being remote, ap- 
15 dach nearer to the Diameter of the Globe, than 
of if the Rayes of the Eye had been nedrer. . _ 

Ut 6. Magmtude is varie y obliquaty, by the N ght, by. 
n Light, by' Twilights, by the Eye, by the Medium, &c. 
's 1. For the — oblique the aſpect of a thing is, 
it the leſs the Magnitude of it appears, and by it al 
it things are more curtailed and made ſhorter. 
5 . That Lucid things in Darkneſs ſeem 
n 


is faid before: But on the contrary, becauſe abr 
8 ſpreads and enlarges it ſelf every where, it comes 
d paſs, that contiguous Opaques are ſomewhat cut 
off and taken away: for if yen appoint a Staff high 
cat hand t0 be laid over againſt à candle, but you 
bock on it afar off, it will appear, here the ſplendor 
Y forts es, ſnagged on both ſides, and as it were made 


allow by notches and gaps. 
3. Alſo according t the various Diſpoſition o 


the Eyes, the ſame thing may be ſeen one while 
greater, another while leſs. © 
4. A Medium alſo that, is thick, increaſes Magni- 
tudes : and one that is thin, diminiſhes . as mall 
be ſhewn hereafter... 00 


Pry * — —_—_ 
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eee 1 
Concerning the Viſion of plact. 

Na Spherical, the lome fr place is the Center; the 
I per most, is whatever e from the Centre to- 
wards the Superficies, = | 
For ſince the higheſt and loweſt are distinct, and 
there is no reaſon, if we would ſeek theſe in a Su- 


1 90 on every ſide alike to it ſelf, why we ſhould 
T.) e ca 1 


* 


pont! FhigheRt; ber rid loweſt; tis e · 


#60f theſe, viz.ofthe higheſt and'loweſt,we 
ſhould aſſtme one in the Center, the ia the Sus 
= cie:BecauſethefeforttheSupetfivieualthe whole 

.,- Sptificil'World% accounted by all the upper 
part it follows; that che C ntef f the World, and 


7 0 it, mhatſot der de Ae part from the E 8 
For every Eye whereſvever placed, by the 3 imagi- 
tion Frames à Sphere our it ſelf, 
1 the Centre: 'Which if therefore the Center is the 


: e J weſt place, all the reſt are in the upper 


places® 
ter of the World, all other places of the World will 
be above us, of which no one doubts : And if any 


| 
[ 
E - g one ſhon conclude, becauſe we account all things 
=. Above Us, we therefore are converſant in the Cen- 
| 
| 


er of the W orld, he would argue amiſs: for if be- 

the Center of the World we ſhould be ele- 

yated. to Jupiter or Saturn, here alſo we may con- 

- 00 ea 8 phere about'ts:and We ſhould deſeribe it by 

Nos the Eye, Ad therefore wel ſhould be notwithſtand- 
ing in the Joweſt place. 

But becauſe thoſe things which ans: beneath our 


Center. af the Earth, of our abode, ſome part of 
which we are; but elevated above the Center of 
the Earth : Therefore we truly ſay; all things even 
to the Center are beneath us, in which Center if 
we ſhould be, thoſe things would not be - above, 


3 fhobld remove th&whole Earth by Imagination, then 
* wie ſidulch be in the lower place, having bill nothing 
8 beneath use That alſo * to be enen an 


therefore allo of other Sphericals is the loweſt place. | 
= 2. The” Eye, in YeſpetF of the World, wherefoever 
—_— placed, 15 | always inthe lower place, and they. are S. | 


acing it ſelf 
lace of the Sphere, the Eye always will be 


ſo if We en! are convexſant it the Cen- 


ect, we call below; that is true in reſpect of the 


5 3 now we ſay to be beneath us Or if we 
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5 0 P 1 7 c 85 
0 n 8 rightly, Superioyior ar. ta! lhe 
N ſeeing of which we lift up ourEyes,andthoſ inferior 
le or beneath beholding of which we have need to 
def g be them down: and hence lt follows/if vr "= 
ſhould habe Tn the lower Hemiſphere of theGlohe - + al 
i of Sas, and g would behold bur earth, it would ' 
. FF us — lift up the Eyes, aid therefore the earth = OY | 
85 e in the Superior „ 
| 


3. Such as is the Site of the Rape e, ſut hinbe place ſcem. 
For thoſe ee are he held byRays to the right hand, to 
the left hand; ts the Superiour; are ſeen on the right, on thelefe 
hand, orSuß Frior, or Inferior,altho' in truth they have. equal Sit 


tus things placed before us in the ſame rigut 
Line Parallel to the Horizon, that which is further 
ems higher, the HMarer, ſeems the lower; ecauſe 
that ĩs diſcerned by a Superior Ray, and this 


y an in- 

ferior one: In the ſame manner, of two 1 5 placed 

in the ſame right Line Parallel to the Horfzon on our 

right ſide; that which is the furtheſt ſeems on the left 

fie: and ech which is neareſt on the right; betavſc 

1 is beheld by a Ray to the left ſide, but this 8 
Ray to the; - Fight fide: From this deception br. 


fi ht, an' erroneous Gpinion is begat, whereby rhe 
Waters are 7905 br big 


e than the Shores or Banks, 
When in truth they are lower : For if ſtanding on 
Shore, you Meafure by an Inſtrument the Level 
of the Waves, all which alſo the extream fight ob- 
tains, you will in no wiſe find the elevation in them, 
but always forme: ſmall declivity or leaning down- 
wards ; and it will appear, that the Waves are not 
above the Earth or Peres but ſubſide or remain 
beneath' the fame: Therefore the Senſitive eſtima-. © 
tion is deceived in this, that the extream parts of 
the Waves are beheld dy the Eyes more elevated 
than the nearer parts; whence alſo they think them 
fh be hi her than the nearer: yet nothing hinders, 
my is ſaid, leſs concerning theſe things, than con- 
erning ers, not as they are indeed, but even as 
ö e — 
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ek of diſtance. 


| = — ene ; thewhich not 1 "in 


ile dftentimes in 


ft Epmmanded 


1 5 
e they ken wee 
1 ing a ane allo things a 2 


| from ſight, theyare thought 105 by it, and —— 

So to one ſtanding on the Bang of à River, it may come to 

- paſs, that the River may ſeen to run not downwards but * 
ws; becauſe the ſite of the Rays is in ſuch.n 


When 3. Image 2 4 1 ſeen, is 


2. From things put 3 the vi Pay [the 425 "ay 
For novouly ome thing, is ſeen from afar, but al- 


iS thoſe things which are placed between that and 
theEye, whence the Ratio or Reaſon of e is 


gathered. = 


3. From ghe Air being between. 
For this alſo is Repreſcnted to the Eye: for ſince 


e e from every point of it, the Rays 


of Light recoil or are beaten 1 to the Eye : - 


Therefore the parts of the Air next to the Eye, ap- 


pear near, thoſe that are diſtant, appear ſo; laſtly 


4 3 Mediums are Repreſented in the middle or 


: Even as alſo in a Looking-Glaſs, not only 
ho wee th) but alſo the ſpace placed between 


us and the Glaſs, is received into it, which is made 


leſs or larger, according as we approach to the 


Glaſs or depart from it. 


43. Fromthe diſtance of both the Eyes. 
For two Eyes are given to living Creatures, not in 
compenſation of one being loſt, as is commonly 


3 ſince Nature deſigns Pkg to be loſt or 
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things by. the Geometrical Dimenſion of a Triangle. 


ed ſidez the other 


"gle given, with the interj 
are given 80 . a Friangl e 


"= koh with the two longer; F des... 


Anglesin the Eyes'themſelves : There forn in This i} 


2 Triangle, the leſſer ſide, to wit, thi 0 
Eyes, 18. KN : wn by the A4Cculte med e 
3 But the An 
"the ſenſe>of wreſting about of the Eyes; for the 


iſta nce of bot 


more they are wreſted about, the Angles are made 


the leſs, and they argue the thing to be the nearer 3 


And the leſs that the Eyes are wreſted about , the 


Angles are made the greater, by the diſcovery of 
a greater diſtance, yet of having ſenſible proportion 
to the diſtance of the Eyes: For if the exceſs be ve- 


ry great, the Axes of the Eyes are in a manner di- 1 
.. rected Parallelly, neither do they comprehend that 
bh ä wy other greater by infinite 


oF 


Ne 


parts. i 
Nevertheleſs this faculty « knowing diſtances, 

- aroſeat firſt from this Society between the two Eyes, 
alſo afterwards it was derived into each eye 


motion of the head; hy hich Motion, one Eye be⸗ 
ing moved, may be inſtead of two. , 
6. From. things put between the Eye and the | 


150 thin ſeen, it ſeemi to be further off. 

theStars inthe Horizon, or conftituted nigh to it, appear 

remoter; becauſe man 
Mountains, Vallies, 
Meaſure they ſhew the vilion of a huge diftance af the Heaven: 
On the contrary, Vertical Stars, or of the Meridian, are 
thought nearer, becauſe while the Eyes are raiſed upwards, we 


„ in the "middle between (beſides the meer dia- 


N 3 Pha- 


damaged: te for the knowing een . 
ometry, from two Angles of a Trian- 


is conſtituted, ve 
N of which, are the Rays from 
Eg ee Ven, conveyed. to bagel! the E 7 — „ 


les at that diſtance become Lnown from 


5: lice * - 
by the other aſfections of the Eye, as alſo, by the 


Tra&ts of earth are placed between: as 
owered Cities, Rivers; which in ſome © 
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phon bY Heavea a bene waer . 3 bye ye tha 
Stars 86 jouds $,appear Bi 12 85 Hilly places khan in a 
in e za, than in 2 250 . ſame: 8 5 


ef lese . 
Even as betore 1 in A 

ſaid concerning thè Moon, which byt 

if ſhe pe beheld from the Superffeſe 

Pears in one place in the Heaven; if ro the Cen, in ano- 

ther: So the lame happens to Sf thing ſeen, by Realfon of 

- oa Parallax K ar Fes, for' ſuppoſe in that Scheme Fig. 166. 
A and Bto ITS of one Man, and C the thi 

1 1 be 7 10 almoſt under O, but to the Eye 


ple "t mehimſelf; f r hold the i unmoved, 
ſhoe the Eyes by — 2 n opened behold the Noſe, if 
2 will behold the Noſe to 5 


on A fie Wine 


The lade 4 0 re ny y hinge er n by behold 
ing if with NNE Eye. . 21 9 . . 1 
* | 25 * GC: H A 5 i. Gy En TIO 6, 


F Of the Fiſiar of Mambo: 
1. Fun wo Bez ent wel, and 
* a , ſeems. 


both Eyes: And that one thing ſeems:one from two 


Eyes, the cauſeis,. not the Union of the two Nexves 
of the Eye, as ſome think, for as much as by two 
Eyes alſo we may ice two Images of one thing, not- 
" withifatding the Nerves being conjoined; but the 


true. Cauſe is, the equal Site gf the 43 72 
whence it is; that in like manner each 


common Senſe or judge, accounts two 1 de Imag 
for one and the ſame, becauſe the right Eye accepts . 
not another Species, nor Sited in another ane; 
than the left, but altogether the ſame. _ d 
22. Many ſmall things ſeen afar off, muy. Jeans one omi 


nous thi ng. 


n * in he Milky Wi 175 which agile 


1 x 


Frpnomical lags: . 349. we eee ; 
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ſeen, 
1s thing, and the palpable Exam- 


a. 3 ncitbing. | 
8 Indeed all Images of be 24% are intel in "þ 


chrby „Aeabeanbaen 


malfent, ede and loſe coherence, ne man 


cam calilyQiſtinguiſh, unleſs bynſing an Optic Tube, 


or Praſpect-Glaſs :. So. Ie it comes to paſs in 
Letters W 7 on Paper, which are ſeen from ſome 


Aſhey Co 7 30 if any one make a 
anch, and ie. being filled vrithilive GC 


of too” Much 


burning for the Sight 'byl;Reaſo 

9 9 0 5 phy ſo _ wall 2 "YM I 
To * if the Eyes be diſt rt 

iv" Natural Sight, and it 7 

the Eyes are not inthe ſame manner to ong papers 
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* 9. A Thing. at ren ſeems to move, cither from the 
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round. 
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in ſwift Motion, they | think other Immoveable 
things alſo to move with the ſame Motion, the Eyes 
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vehemently agitated. by that turning Motion, as ' fl + 
| Feet run hither and thither, though the Body | + 
3 reſt; or a Top that Boys Whij Lone By reaſon 
of the communicated force, 1 or Spins for 
ſome time although the Hand of — reſt: | - 
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wiſe if we behold ſomewhat, through a moveable || 
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Une, thoſe on the contrary ſeem tu moe. To 
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of Incidence, the other of Refleftion, 
208. "An Ang le of: Heidence, is that which conſti- 
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or the bye cannot fee it ſelf, becauſe to the Eye, 
there is wanting, that whereby it ſhould fee it ſelf: 
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0 not thy Eye, but the Ae of DR 3 55 8 


the SHS. | 
"2: Yet not alwa; * enuine Image" 
light only confuſed, or fading Colour 
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the Glaifh,* ' altbou 1 ef raf i 2s tee . 8 
For the Superficies of Reverberating ;/ oridf; Re- 


s 8 — 


on are together; of which,/from-one being changed, 
all Vifton'mnſt needs be taken away or changed. 


the be fans Glas or Spec ulim 3 they behold. ir fited, not in 


me, — wr and there milkappear in 
the Glaſ5;/6 many: as warts are Des Leng; WA + 


to each Rye, not above on. 
For from one vifible . Pointaf Reflecti- 
on in one Eye, there can belong but only one Ray: 


e R 


and another reflected Point and conſequently alſo it 
es another Place of the Image, and another Image. 


te i Matter aud Form. 122.21 2c 
Fs Fordf Matter, for Example, Glaſs, be Scl 
oer buts little Tin ed, due Face alſo of him that be- 
| | Holds, witfappea: 
reaſon of the Form, the Looking-glaſs be not exact- 


1 6. The Image in the Glaſs or wenn W 7 115 
1 | 
N 


Wl 

an obtuſe Boſs or Kaob, the Face will be beheld, di- 
1 through the middle, eicher as an Aſſes or a 
Dogs Face, or deformed with a Swines Snout. 
5 9 alſo it comes to paſs, that right Lines in 
convex Mirrors or Glaſſes, appear crooked ; ſo if you 
look on a ſtrait and poliſhed Sword, the Face will 


1 oe it. 2 


7 


flection i is one, in Which alſo the Center absicht, and. 
the Point of the thing ſeen, and the Point of Reflecti- 


Many Men beholding the ſame thing together in 


Therefore to aflother Eye there belongs another Ray, 


r Tisged witk the ſame: So if by 
i but makes à bfußt Angie, on leaves off in . 


m an Oblong, according to . manner of the 
x e nen 9 


r - £5 2H 2 * * 1 — N — . 99 
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| AP CUTDEDRICS. anl. 
x} 1 <P weaſacof:Palihings alſo belpethoor aba- 


| pines much: to the Image FOr to what difference of 


Posten; the Pords)ar thed or Poliſned, tis 


neceſ e Images ſhould, be formed. ac. 


| Gn thatrdiffexeocet: From. wheace;)Mirrors 
or Speculums are wontite be FaliſhUlicirgularly, 
aud dim vg ly ro hidh manner, fewer formities ap- 
Pear de ebene ge in Site and 
Figute, the Vairbleor Thing ſeen, and the Mirror or 


Specuktimm ia, the tunen © lmage will be: GOT F435, £15, 
70 Oſtau time, we bali the differences afplaceytrrned | 


\ ſide denn. Wen i 304 Sable n Kn 3 
The rigbt Hand a 

- i the nightrHand. part 

in Mirrors or ;Speeulums:the Left: If. you place a 

Mirror, or Looking- glaſs, or Speculum, oppoſit to 


a:Book; vou ill ſaæ im it, the Letters not only In- 


ee e ee of abe #/2hnney io be 


read from the right Hand tog ards the Left; ſo alſo, 


upmards appears dm] n], as, wei fee Buildings 
in running Waters : But flrſt of all. copcaye Mirrors 
or Speculums deceive very much her res ãn hich the 
Viſible is ſometimes turned, Kees eee ; 
except When the image of ne. Mirror, he 


prearzelte. Left band tbat which 
ots the Members ta us, ſecems 


into ahother Mirror ar Speculum, aud id again "i g 


werted; hee oa Mir oi uly the mage of the 


Image. 8.1503 10501 er toads” 
511i Wo "An whole Alter ar-Speeulom . * 

cept congad es and uneven ane. Rut 4 brok £22 Arran al 
tiplies the Specs 1e5,4f. the pant e, 4. lye not drreth on ſtrait. 


2 although in any Mirror or. Speculum, many 
+3 t upon item tue Bj be Thing „ any aſs may 


tbe * Ected to the Eye} but another Way! Fand ter love 


Fain ons reflected Ray, ut one only isſeem i ret cone Mir- 
vors are hence excepted, in Which, tue ſame Gelee 15 baſe 
. wary Images; and Une ven or rough ones are allo 155 Col, 

not always ſhew the Image, -but ometimes th 0 
a confuſed Colour. A mn 
But it che Mirror or I um be broke! in r, and vey 


lie 


— ——— — _ — 2 — 


PPP 


and meet in tir Eye 2 But if cheſe brolten Pieces of the Log! 


4) - 13 N A 
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Giebel. ob ATO PTR 1. 4 2 Y | | 


lie not direct dr ſtraight, but ſo, chat all are Peryer die Te io] 
poſed toa middle Point, radiating betwaen the ye, and the Tk 
inthe Glaſer Mirror; Then the: Eye will ſee all therLmages of. 


ole Viſible,in/feveratbraken Pieces; andby! one Peron g 


on theſe: Piecesgifeveral People will ſeem; for the Aug 
Reflection and bf Incidence, in this manner will be made 8 No al 


ing · Glaſs he ſited directly or ſtraight then the Vilible or, thin 
ſeen, will appear in one Image only,$hppther Images all x: 
flect towards another place 29⁰ e £11 984 © 15 
9, Images are 75 — —5 lee vn-che.s 145 5 
8 0 Pecs, buy face: .. 


n bar Tor Y 7551 So 


yg a0 it elf, wil Kent to wal into ede e Gulf | 
or depth of the Glaſs? or Mirror, or to draw near: 

from the inner * to the outer Superfcie & The _ 
Cayſe of this, Th. Camp anella aſſignes thus; \That: 
not only our Viſage, but the ſpace of Agr. allo, pla- 
ced between us and the Mirror; and other things 


near, ſtanding round about, Shine again into the 


Mirror, which alſo. in the Glaſs ſhew ſome Imagi- 


nation of diſtance: But the true and optic Cauſe 
of the Place of the yy yy” 'be gather'd from 
the following Theorem. 
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10. For the Images of things refleted from the. Ge 


to the Eye, are ſeen in the 'conicourſe or meeting of he 


7 erpenat cular of Inoidence, au 'of mew Rahel in; 
nee e ee 


In this Scheam let the Mirror or Looking-g1as de f e d; Tue 
thing appearing in the Mirror e, reflected from the Point exto 


the Eye 4: And from; the Point drawing the Line ef g,w lich 


he te Perpendicular to the Superficie of the Mirror or Glaſs s 


en continue the reflected Radius 2 e unto this Perpendicular, 
in the concourſe or meeting of which, to wit, in the Poigt gt he 
* * the Vikble thin 8 e will be diſcerned. » 22 3 Tas 


Arbe rsibhis the Emme in hoſtow! Mirrors, as in Eig. 214, for 
where the Perpendicular of In cidence'b d, and — — continuati- 


the irrer or Speculum, there che Image will appear as it were 


Her ing in the free Ar: And this is the reaſon: of it: 1, Be- 


he Eye, although it perceive the Refletted Rays, yet the 


805 ion from it ſe which is made in che Pint e, it compre- 


hends not at all; 2, And becauſe at another time, concerning 
the cbt hence the Viſible arrives, he Judges from the direc- 
tion of the Eye to the viſible or ; ſeen, according to the 
2y-which falls into the Eyes? Th Pe: in the Reflection 
of te Cdaſt or part of the Image, 88 ra fe from the reflect- 

| — 50 not ſubſiſting in the 
1 forth further than the be ic even to the fame 
OK calar Fed; which from the Viſible (which there is e, 


but bete ,) falls in on the reflecting Aue = e 


RN t 
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: of rhe Pris Viſion. eee fo 2 or 


1 in Harticular. 
* Natural Mirrors or Speculums. 


: > a 


That 5s: ont to be done Pmetim imes in Erenio 
1 Morning Twiligh ts, eſpecially by thoſe who: 
Sight is dull or thick: Even as Ai ſtocle writes of 


Aptipheron, Book 3 of Meteors, that he ſaw his 1- | 


mage always reflected from the Air.. 
. Thoſe that Inbabit in Higher Places m ſee the 
Ine e of the Sun beneath them, 


o wit, if Vallies are filled WE thick Clouds, 


rlioy'whoinhabir in an higher Mountain, may ſee the 
Image of the Sun reflected from a Cloud. 


3. Inthe Exe of another. one may ſee the Image of bunnſelf 


for ſuch little Images are not thoſ Images from 


which Vision is madé in the Eye, much Jeſs any 
thing . ſticking in the Eye, as the Vulgar think: 


And old Women, ia the troubled Eyes of whom 
theſe kind of little N Pon 19 5 rom: a 
LO ee. V 


3 
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o Sf che Reflection g, meet in a, Without the Superficie of 


election e, but in 


15 Sn cloſe. "nd thick . 8 


rennen 


ä 1 7 r 


But they are . —.— of: 2 Man Gandin 


fore, and taught them that Plainneſs or Slickneſs, 


f ing; 3 
ng before 
the Eyes of the other, which are depited i in "wy 
Eyes, as it were ina Mirror or Looking-glaſs. 
II. "Of: oficial Mirrors or Looking-glaſſes... 2 8 


For onlek om had given Men 3 Nen; 3H | Y 


and Umbrage © or Shadowy, are neceſſary to Mirror 


or Speculums, perchance Man had got arrived at 


ut of 7 making of Mirrors or Looking:glaſſes. 1 
Plane Mirrors or Lookin Tlaſen, otherwiſe 
'- ,_ "called Specs. | ws 


+ Plane Mirrors, one Im e W 25 
one Point of a Viſible falls in by many 1 


4222 


Rays on the whole Glaſs, all which alſo, according 
to the manner of Incidence, are reflected to the op- 


poſit Part: But becauſe not but one Ray alone is 
reflected to the ſame Point of the Eye; becauſe 


from one Point to one Point, but one right Line 


only can be drawn; And that which is the reaſon 


of ene Foint, is the ſame alſo of all the reſt: Hence 


it comes to paſs alſo, that the whole Viſible reflects 13 


| only one Image to the Eye. 


6. The continuatiomiof Refeltion = the Imagesjs . 
7 ro the Ray of Incidence. _.. | 
For the Point falls on the Mirror f ed, by the 


Ray of Incidence ce, which is reflected into the 


Eye 4. If this Ray of Reflection be continued, this 
continuation eg will be equal to the Ray of Inci- 1 
dence ce: For becauſe in the Rectangled Triangles 


ref and gef;thetwoſides cf and Fg are equal, and the 
ide fe common to both; hooks by Element Prop. 


255 Euclide, the baſe e gz the continuation of reflecti- 
5 will be equal to che Babe ce the Ray of Incidence, 
7. Hence in-plane Mirrors, the diſtance and the trus 


= 


ve. Wk OY ale * ible, 22 La For | 


1 


3 . cöwle Teen gles from Rays of Incidence and 
| of Reben ——— — being made Perpen- 


FSieufar, arcequalic The Grange alſo and the Vilble 
5 will be equal; 2s well in Reaſon of Quantity as of Di- 
ſtancęe; Therefore the Image in plane Mirrors is truer 
than ia Gibbons; in which this equality hath no place. 


8. A on; Mirror or Looking-glaſs, being Huminat ed 


nl Eucid e e ſame Site (in «refieft of the 
- 22 8 rhtough the Glaſtit ſelf, auifit mere an hole, 


As if in the aforeſaid plane Scheam; the Lncid | 


a; ſhould fall on the Mirror def, it would reflect on 
ihe Wall , the ſame Rays at c, which it would 
7 1 forth on the oppoſit part at g, if the Mirror 

zerforated;or a hole made through i in e. 
1 Fate by a Mirror or Speculum placed Level to 
tlie Horizon, the Altitude of the Sun may be alike ta- 


ken by reflected Rays, as by Rays of Incidence; And 


iv the Angle of Reflection would be found by Expe- 
Tenge to be always equal to the Angle of Incidence. 


9. The ſame thing may e e Mirrors or 
if ſomething | 


ge ane only * at once; 
be aced behind one, ar in remote , wher * A 
Fett atlmittance appears not to the Sight. | 


That is done, if plane Mirrors or Speculnns be & 
Flabedzthat the reffected Ray reach not to the Si he, 


vt be received from another Mirror, which 
Fets it again to the other, until by many intricate 
Paſſages, the laſt at length is offer'd to the Eye. 
10d. Mſe ous aud the e may be ſeen mari- 
Feld and often times in many Mirrors. 
For even as a broken Mirror multiplies ſpecies a as 
aforeſaid ; ſo the ſame alſo, augmented or multiplied 
Mit rors perform, yet not in a direct Site: For then, 
by reaſon of the diſtinct Superficies of Mirrors, al- 


{6-diſtin& Perpendiculars of Incidence are made, 


151 well of divers * of ie of en 


re eee 1 


75 9 Lan cid thing, reflects 3 ays, which the 


N 
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ceſſary to multiply or increaſe the Images. 
11. Tie Mirrors or Speculums may he ſo: Nas AY 


Angle, and the Eye fix'd over againſt the Angle: 10 
For the thing being moved from one extream of 
we ſame. i pH 5 2 ; I $f 9/7 

Go ane Leaping or e une behold a Bal of Y 


For if, of an Arch of a Circle, the Subtenſe „ 
Chords be divided into aliquot Parts, and upon 8 


ſeem there, ſo many times as there are Mirrors: 


. BY .Dancin together, and each Mirror will 
have an uniform aſpect. to the Sight exiſting in the 
Center: And ſo alſo one Candle placed 1a the. Cen. 1 
; N ſhew ſo many Candles as there are Mirrors. | 


= A the Radius e 4, to the Eye a, ene low 
of the Spectator from the Eye to the feet: 80 15 „ 
the Ray of Incidence ce, to its Perpendicular C J. 1 


the diſtancee /, to theAltitudec Hand thacontrary: For 
93 buck Rn of Incidence and of reflection cefandacd 


4 


to the Sight, to the number of which, us alſo ne- | 7 a Je | 5 


in one yon hefe "oye coming tu, and in the orber, 
M 25 16 e n oh rut 
e may be done if you joyn them at a right 
the ſide to the other, it will ſeem in one Mirror tio 
come to the Angle, mad: in the other wee fem 
12. In many Mb rrors or. Senden alardd regeblay'; - x 
many Leaping or Dancing to et her. e N NR : 15 ; 
each one of them, a Mirror or Looking-glaſs: be 


Perpendicularly exected; whatſoever a Spectator 
acteth, being conſtituted i in the Center, that „ 


FS 


And if he Dance, In thoſe Mirrors he will ee ma. 4 


13. The Site of t the. Ey e of: him that NO # Pro- 1 
bend to the Site of e viſible N 1 
IIIs the former plane Scheam. ; 


25 Point eto its Perpendicular 424, or the Stature 


and in like manner. 
Again, as the diſtance e a, tothe Altitude ad: Sols 


e e ungle cf, 


tdi hs 


* 


ö 


* 


i ane and eee inin 
alſo, d ae and fcewiltbeequaltoeach other, and there- 
> . fore they have proportional ſides wa, e | 
From rags co ann this Pro 


of Incidence terminating the ſame Image, meet and 
are made ſharp in the Center of the Specofum. © 
But if the ching to be beheld, be Sited directly a. 


e, as the thing to be beheld, is it (Hf. 
pi By how much leſs, the Globe of 'a Convex Mirror 


"my come nearer to the V3 


. > the Mirror is, by o moch alſo the place of the 


Image, is nigher to the Center in which the Perpen - 


diculars meet, and by conſequence alſo the lefs : 


LO Leg rhe nearer the Viſhle comes to the Mirror, the 


Aer it conſtitutes the Angle at che Center, and 
A, mag Of Concave Mirrors or Spec 7 


* The Eye exiſting in the Center of e 


Alirror fees it ſelf only - Within and icht 
$i gems ho where | 


: \the Gente — — 


fore 


. 


„ rr 


fame | ner The wide alk is, ney the Enes 


NE gainſt the Convex, and the Eye ſand in the fame 
eee the place of the Image is ſo far diſtant from | 


| Sb fomurh rh ofs 2G. are as well the diſtance, as the 
Image, And they will ee eros Ye 1 


For by how much leſe.the Circle of Convexi 1 ef 


A * 
2 e 3 TO” IEEE" VY 


ne rhe Peri- . 
ſe all the Rays fall Perpeadicnlarly from = 


* 
3 a 


* 
„ end 
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Chap IV. C ATOPTRICS. 715 
fore are reflected into themſelves, and again meet 
in the Center: The Eye therefore conſtituted in the 
Center diſcerns nothing beſides it ſelf: But in the 
Cireumference or without it, the Eye being conſti- 
tuted, which way ſoever it Radiates, yet the Rays 
will reflect another way, and you cannot behold the 
Loy e of it: From whence alfo it follows, that the 
A Sk no one thing exiſting in the Center, can 
0 r Eye exiſting elſewhere. 
| e 17. F the Eyes be 1 conſtituted in the Diameter Ws 4 
concave Alirror, that oth be equally diſtant from the Cen- : 5 
ter, neither will flows ſelfybut one will behold the other. 
Eig. 215. In the concave Mirror 3, diſtant in 
the Diameter deb, of the Eyes i and f equally A 
Center e "The Eye i will Radiate i in a, which wilt 
reflect into the Eye f: And again, if the Eye Fra- 
diate in 4, the Ray of it will be reflected into i, and 
therefore neither Eye will ſee it ſelf, but the Eye s, 
wil behold the Eye, and the Eye / the Eye: . 
18. A concave Mirror, ſhoots or darts aut the Images 
te, ſelf; eſpecially dnt nes; Jorharthey flick a 
r were hanging in the Air, | 
."Thereaſon is, becauſe the place of the Image; is | 
in the meeting of the Perpendicular of — 
and of the onünhkpef Reflection, which meeting, 
in Concaves, is made in the Air without the Mir- 
| For, as is alſo ſhewn before in Fig. 214. at ipage 710. 
Fl b be the Light ſhining on the concave Mirror 
lum cd, and lete be the Fuint of Refle&ion — 
e Ray be into the Eye a, and the Perpendicular = 
E — will be bea, cutting the Ray of Re- 
. flection ea in the Point c There chen will be the 
I age of Light, andthe Medium Air will be thougit 
| to ſhine Aud ohſerve, that by how much vou are 
nigher to the Center of the NMirror, ſo much the 
nage appears greater, being ſeparated quite from 
Hs or * os it ſeems co a >. 
n 8 e 


d ano 


\ 
3 


N 


- 


: 10 
| the Hands: 'Afd if in the place of the Image. e, you 
apply a Pupett or other Solid, alp things will appear 
more — But if in the Place b, you place Snom 
or Fire, the Eye being placed in the Point c, it will 
alſo ſenſibly perceive the cold of the Snow or Heat 


5 of the Fire,” which are reflected was e with the 


Ray of the Viſible: - A FAO 

16. A concade 2M rror or Sales; ex 700 We 
Sun, burneth; in the whole Axis maeed, Put 25 e 
in the Center, See Fig. 216. b 


Suppoſe ſome Rays to proceed From the Center of | 


the Sun, through the whole circular Su perficie of 
the concave Mirror, and to make with the Axis, e- 
very where like Angles on the Superficie of the Mir- 


for, which being Reflected, will meet in a certain 


Point, and by reaſon the force of Heat is united, it 
will burn there; yet more weakly, becauſe in one 
Point, none but the Ray of one Periphery meets: And 
the greater and larger the Circumference is, or the 
more incident Rays it receives, the ſtronger likewiſe 


is the burning, and this is made according to the Axis. 
But the central burning is thus proved: let the 


concave Mirrour be DE FG H, and the Sun A B C, 
Radiating on it hy the Center of the Mirror, by 
the Rays AIG, BIE, CIE; I ſay that all theſe 


Rays, intercepted between the points E G, meet 


in the Center I: For becauſe they are all Per- 
iculars, therefore they are reflected into them - 


be placed ot applyed combuſtible. Matter, as Guu- 
powder, or Sulphur, it will be kindled Immedi- 
atly from the Heat of the Sun: But becauſe the 
22 of the Mirror EG is very ſmall, nor there 
8 to receive many Rays, and all the reſt 

of the fallen ſolar Rays, meet indeed elſewhere in the 
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lues, and interſect one another anew, in the 
middle Point of the Glaſs or Mirror I : If there 


| * but without the Center, A and on "ide | 
| ide 
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Rint . 


8 to 


a A * „ 
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as 
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ſide it, therefore the ren ot e eee 
is more Weak and Languid. i; +, re e 
W e o regular Aline, nee 

Irregular Mirrors are various, ſome more ſinple | 


a2 the Cylindrical, Conical, Elligrical,, perbolical, | 
| ular ALY GC Or compound ded fr 0 ae © 
l che 88 


of: altogether; out of order and. uy 
ind either within or without. 8 | 
e a Cone i is, is Lid before 
in Geometry: The  Hyperbola, Parabola, a . 
are Lines or Figures, mixt from CFO 7 a 
Lines, patticipating,o! en and hes Kok The Fa 
rabula from equal] or ali 5 te 4h more | 
of e Ellipſis 1 of s 9 
Fe » AParabolic It e Sec ulum bins mas? Ve- 
n _"— 175 
x9 Tor allthcRaysGilling from the Sun wok ich W | 
are infinite, ooh d, are . When 
Aale 1 Os d en © ohe Point: 
Ae 41 mr eg 4r 9 1 and 
t dd 5 1 


2 


er N 


* Tis be. to 3 3 1 15 140 ple 


i neither do they- ever 
meeb if man; Maroc lea Con- 


caye eſo tly conj mpound 
cle OY ESE 8 dec, f Mun e 0080 be, tha 
the Rays of the Sun, refie&ed uk all the Superfi- 5 


cies, being gather d into n Point, WD the "I 


N 1 Co] Fir Sow 
9 . e e . 5 


31 — ; 
indric, er AM coi" Ls 
Length imitates a; Plane, according to its breadth, it 
a at tutor, | e "is — 5. —5 ä 
L botk. | ee 225 7 * Fig aer 
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Þ 3 ; becauſe the Rays 5 : 
retched. out. divers 
Ever iin el 
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45. Aud they always weld thonſtrout Images... 
For ee — 2 46 the Mirrors, "_ 
| therefore Irregular Mirrors; cant 
ark Senne N e 1 4% e 8 
or we have tu 4 
> Him, e e ny of "fe 


I niftaken chen is. + 


For not the Viſible it ſelf, but only the Image of 


- 


it! is ſeen, yea oft times, not the Image indeed, but 
_ only ſorpe confuſion of Colour: And if the Image it 
8 8 yet it may be changed by the tenſor of 
Colour, as s'by the reafor of Figure, and moſt 
of all by the Matter and Form df the Mirror: Laſt. 
If neither is any thing ſeen in its DS. but all! in 
Amother Place. © Pens has £33539 14 OL (ha Ho w EY 3 "+ Hg 


From whence the optic Image, in as 1 55 0 


tis molt i intire, they call reflected from the Mirror, 

When things theinſelves are beheld indeed by their 
Colours, and Figures by their Parts, but by another 
| 75100 11 ak in any place, and by alien wantitics 

| 9 0 propertly oportivh of Parts'of F res 

kd Ly Image is the Viſion of — 

Joined with che Error vor the Faculties apreei! 
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1 11a eas n 251: 
E oo ee reats c 
Pr inn whe a4: + 
1 Refratted , fen e we a dern ſome 
a » a refracted Medium. 2 Ft. B0)- 08. 
. A Refrotted Medion is, either two divets 80. 


. 3 having divers thintie and thickneſs; or 


dne, affected in divers manners. e 


reflect Regular 


W. 2ak.. ea -Þ 


ester E597 Do RI eG 
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fo 
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th 
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2. AI 3 ee as 


Obliquation or bending alide, in 


57 pon (Oe whos Sib whe, Ter tb 
ee e, Ar, Cloudy, S. 
A Dumptric Ray, is aberdeen. Or, 2 
neden FCC 4 1 
015; AN Incidence, is cht Which Sis _ + +." 
viſible thing through one Medium, a —̃ —_ 
ficies of divers Diaphanous things, Fig, A _ > 
i As, bd, fran tit uiſible by falling on ö 
nous Bodies fe d. A us | Ri TO 
11:6, A Ray of Rifrattion, is thatectording fp „ 
it being already men into a divers nen 5 tis 
e -b hr 
4 or N ah t ＋ Mi 
of the line hdi. 11 9. ng Ky ng ; a Made E „ | 
J. For Refr ation, is tha knee pf, a. ay Fn | = 
cidence, to the conſtituting of an Angle. 1 r 
8. A Point of Refracbion, is.zhe, common Term. X 
theſe two Rays; ai the Point d. 
A Superficits refratted, is the-fieſt ertream of a 
following Diaphangus, AEM, FEE * 
9. A: Perpendicular af codence, is that w. TH 
drawn from the Point of the thing ſeen, and 
through the Su perficies of divers Wem nt 


ll 7 5 2 
ill 5 5 7 5 0, <} 15280 


er 
11. " An op 25 of ee is on 1 . 
tutes in the Superficie.of: 4 e ED ; 1 


12. 4 Refratted SS is, ehae hi ich 0 
2 . Roefracciong with the ,P FEA al | £ 
the Superficie of 


* Ay 4s the "_ gdh, 0 TH 


| © "Vi ee, of 
| ame $operfici 


14. 
to be, "when the Ray of Refracti comes to 
the erpendicular of Refraction, as bh. e 


15. Kefrattibn fromthe Perpendicular; when it goes 


away farther from te fame than the continued Ray 


e, as bdkl.. ER 
/ Moreover Refraftion i Is: tw fold; Glee and 
er: bo | 2 22 2b oni 097 1. v 


Simple Refraction ks when nothing iſe ay 


17s 
ene i0the Rays belides'Refraction.,! '> ++ .-! * 
18. Mi xt ee when the Rays are not only 


1 rente ius en, hers baren eee 


0 2 


oh 80 ee b sf Simple FE Me 
yo. Ray paſſes alſo" da 


HA 


; Medium unburt from Re fraction But an pb- 

i 255 is refaied; in ver en bo ſo math 
The reaſon is, becauſe a Ray falling Perpendicu- 
fly is ſtronger and leſs; but falling obliquely, is 


Fa although a Perpendicular Ray is not refracted, 
bs et tis more preſſed together in a thicker Medium; 
ut in a thinner, it wanders about e (gary n 


it ſelf abroad. n 
wes > A Ray falling obliquely on a Rocher” Abet u 


e at the pepe nue, the more for being thicker. 
As if the Medium fei m in Fig. 217. be appointed 
 Thigker than the Medium e the Refraction of 
the ee 400 
e. 1 wh Pe 0 


\ b ; 3 
. we} 9 x5 * 12 4 1 * 5 
2 81 £C5 "A * 
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16. Siber. Tec rern 0 


| Me omy-ofnſtibures; a 
| Ray of RefraQtion with the Ray: of Incidence, by 
continuing a right Line z e the nrgie n 
Refractiom at the Perpendicular, i is then ſaid to 


er and ſuffers greater violence from theMedium: 


wy . T's , ? 
* * 


1 Chap: 1. & pP R. 


een 


5 ner than the Medium cbada; The refract ion of. be 
o Ray b d, which is 40, is made in the Perpendiculac. 
to NN ads - Beyond the Ray o of: e e e ha 
111 forward, , 

des Fr Teaſvat. of this diy 


- 7 e 4 


traction is always part of the refraQed gle, and 
Is {therefore leſs than the whole, 
126. 4 Refractions: the Viſible is not. we but onlh x the, 
15 — — of it. ; Yar: Hogs Sanne ne e 9, 
„ N C3846 

4 |: For what'y ſaid. 1 concerning Reflections, | 
f thaf alſo happens in Refractions,'. . 

. e Refracted Image is Jens in the. meeting of the 
Io perpendicular 07 247 A «yi the Ray of. 10 
4 nina, Fig. 2 Aaa Ro Let 


{ 


8 15 . 


30 Kay in a Thin. Medium KINGS . 16 Re” 
the more by. the. Perpendicular, the 128 5 it i., 
As if you ſuppoſe the Medium em to be thin 


1, For in this fs we Nedium the A Ange of N N 


\ 


e 


Let we Viſible b Fi kts Kom 4 thitker 1 Me. 
al bela, Gn. a Tunger Super ficie ber, Which in 
the Polit e paſſes not directly tos, hut is Refracted 
from the Perpendicular of! Refrabtio 
made the refracted Ray e K, which being; continued 
even to h, to wit, to the perpendicular of Incidence 
de i ſhews there the Image of it ſelf a; in þ, 
1 without its place; in the meeting of the Perpendi. 
Collar of Incidence and of Refraction continued, | 
8. Somewhat may he ſeen by fractid or perro _ 
; which cannot. be A ee Stic ce 

So the Viſible 4 if it ſhould exiſt in the ame mean 
| - with the Eye, and no refraction Intervene, it can- 
* © not be diſcerned Airectiy on the Left. fide; unleſß 
ftom the Point: But becauſe the Viſible 4, is in a 
thicker Medium, and the Eye being ſuppoſed to 
conſiſt in a thinner, it may. alſo be ſeen from &, not 
indeed the viſible it ſelf a, but its Image by Re- 

| fracted i in a thicker Medium. TEMA DEI 

"Fig. 219. An Ex zerimient of news have indfo- 

ity Silt into clear Water: For if you depart from 
| it, eren until you cannot ſee the Money in the bots 
| wwinof the einpty Veſſel being placed of an indif. 
flerent heights by reaſon of the ſides of the Veſſel 
hing between it and your Sight; Then that Veſſel 
being flled up with Nr Water, ſuddenly. che I- pe 
ER >, Sagept the Money will appear again, and infiau- | *_ 
TS ſelf to your Sight, without its true ez Mm 
| 5 | 3 and greater 14 It is 1 in it ſelf. . 185 185 1. inn 
gn Hg. 167. So by Tealodl ot Vayoutgafcending t ” 
the Farth (which the Air next to us renders alt- 
tte thicker and leſs Diaphanous than is the upper 
Portion of it) the Sun and all the Stars nigh the 
- © Horton appear to us not directiy but refraeted: f th 
And therefore are always beheld more Elevated than 
Indeed they ark, aud are beheld often times above 
2 Horizon whey | w__ they lie Ley wee it: % 
= 1 18 «| rom 


o® 


act ine oe abba ao 2 tl... 
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from which cauſe alſo the: Hollanders # Wintering in 

Nova Zrinblu, when they har wanted the Preſence E 

of the Sun ſome Monthsy yet 14 Days. before the 
expected and juſt time of Apparition, they have : 

beheld the Image of the Sun intirely, vi, When 


2 yet he lay hid beneath the Horizon aceording to | * : 


Aſtronomical Calculation five E Degrees and more. 
Alſo beſides: from this the manner of the Suns 

ſooner riſingz ls w the greaterdorm of the Sugy as 

if great plenty o 

be et e into 15 8 they ulgar fort are wont to 

predict ſh wers of Rain, xls \Fragnoſtiontion del- 

dom failing, being confffmed by uſdqdGJ. 
9. 1. When the thing ſeenm aud irbe Eye ah 77 FH: the 

ſame Medium, the apparent place'fals\ in with lee true. 

2. But when the thing ſeen conſeſtein a more rh . — 

dium, hut the Sg 5 in 4 thinner, ꝛbe apperant \Plage 

always nearer to the Sight than the true r I 

000 things which are beheld from u ſiearer Mare, ſeen 

greater becauſe they are comprebended under gigreacer - 

Angle. But ut thoſe thin een rom a more remote place, 

becauſe the An le o Pl 2 is | „ appear leſs; it comes 

to paſs alſo, 72 70 thoſe 15 Munch are ſeen from aithin- 

ner in a'thickes Medium, ee But the . 85 

that are nas (hana thicker. Medium nat Ho 15 1 „ 

He OI. 


For thibdeaſot; Stars ſaci6:frot1.a trouhle . a 


more . in a more thin and ſubtilę A CY 


pear highef and leſs than;jpſt:; Yet neverth 


that falle derb, if avaforeſaid, there 1 


the Eaſters or Weſtern Horton great plenty of this] 


Vapours, as is wont he; And we behold the Sun or 1 [neg 
Stars Oriental or Occidentab from a more pure anna 
thinner Air: 'they WR 2 e as SIT Br 79 


5 ue. 4 double th ; 


ter than juſt. 
10. Right Lines or hinge ſees 
e, ä þ WE x3 id 
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om Of DIOSTRICS, $6. Parr I 
The cauſe is manifeſt from What's ſaid;;; And may 
3 bi Experience; for a Staff immerſed in 
—_ Water, that part of it which is under the Water 
tems more Elevated; than that which is without 
RI the Water; ee nenen, Jt enen the Form of 
A. The rmeetin ata Wien lucid, Rays, begers ah 
Fire, and is kindled eee en. 5 | 
FPeieor the Virtue of very one is gather'd: together 
: and united, and made ſtronger and increas d, that 
it may excite Fire in combuſtible Matter: if the 
_ convex Superficie of a Chryſtalline optic Glaſs re- 
ceive the Rays of the Sun, they are broke in this 
thicker Medium at the Perpendicular; afterwards 
going forth from the optic Glaſs into the Air, by a 
thinner Medium they are broken again, but more 
from the Perpendicular z and ſo being twice broken, 
they muſt needs by littie and little come together 
in one Point, ee eee e 10 e com. . 

kf — _— „ a A. . "qi 195 + 
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Oliſhed Refraftives.are alſo Refiexitve or turned , 

„ bac t, by en _— Rf rare und Reflection Z ; 
Eds le pix. : 5 
33 22 OO Fellucid Bodies, as Water, Glass, 'Chry- G 
ſtal, Have alſo often times poliſhed Superficies, and 
therefore, together in part they break in Peices 
the faling in Rays, and in part they Reflect them: G1 
So the Tenicles of the Eyes are refractive Bodies] 
Pecauſe they break the received Rays of Viſibles: 
And all under one being Reflected, in which be 


41g tb oo qr Hm = rao .c 


ds pops wh Oy 


holding: the Image of any thing as it Were: aGlaſs] . 


| ĩt is Depainted and Reflected. fr 
5 8 2. Hlence the ſame viſible may be label nth a ; dawhle | 


f Image, the one ſtronger by Reflecrion, the aber 2 
of Peflectio on and RT rogether. 80 


= 


* | 80 Tie — lick N ee ne 


veſſel a Mirror or Looking: glaſd, and Water ponred 


gain in the Mirror, are Reflected again from the 


a new. Refraction from the Perpendicular ;' they: 


to be a Star nigh the Sun. 


more clearly by hollow Spectacles and Pre chyras, vl. thoſe 
ich ſee remote things diſtinethh, and ni gh at hund gone 


fufedly, ſee more clearly by Convex Glaſſes or Spectasles'y 
Band fone indeed" by thoſe that ate more hollom or more 
convex, and others ly them liat are leſs, atedr dei te to 


955 mY diverſity of their Hes; ſee Fig. 2211 


Glaſſes, their Sight is changed by the Glaſs pur be- 
tween; and*tis.1 vn ne as if it came from afar off: 
For let the Eye of Pyeibyius be QR S; and the vi- 


ſible thing near at hand L, to which one looks that 


Spectacle or Glaſs MN OP Then the Rays of the 
Viſible thing 1, (beſides that in the Glaſs it ſelf be- 
ing thick "they are Refracted bydegrees) going forth 
from the Glas depart more from the Perpendicu- 
lar, and make C Parallel to O Q and P'S: Therefore 
05 20885 Wi e a en Viſſon, bes 
Aa a 3 pros eh holds 


upon it, there will be ſeen a double Image of N 

1 of Sun, the firſt alſo the greater,” which from the 

Reflexion of the Rays of the Sun will come 

; all down tothe Eye: The other which ariſes witng 
the Rays alſo, paſs through the Water to the Per- 

pendicular of the Refracted, and there Shining a- 


lame; from hence being entered into thei Air, by 

meet in the Eye, ſhewing another Image of the Sun, 

but from that multiplied Obliqustion, much wea- 

ker: Which other Image ems to ſome, in were 
3. From the Doctrine of Koat the fin 250 


be ſought, why Myopes, vit. thoſe which fee things near 
at Hand Aiſtiucrly, f Be remote things confuſealy,; ſee 1 x 


1. Fur Presbyrus, accuſtom their Eyes to ſee: re- 
mote things: Which if therefore they uſe 'canver 


cannot ſee Nigh at Hand, and uſing a convex | 


Fr 
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; holds that thing T | 
the Rays as it were tg came from afar, from IK, 
and knows not what. Rays in the mean while hap- 


. cuſtor 
fare it be uſed to a concave Glaſs, remote things 


" 


. 0 D4 109 $4 TY [Part II 
re accuratly, becauſe he thinks 


pen in the Heterogene Peljucid Medium between. 
2 On the contrary, the Eye of "ops is ac- 
l to ſee things nigh at Hand, whichrif there. 


vill ſerm nigh unto it for the Points A, B, Radi- 


* 


att afar off, as it were by Parallel Lines: A D and 


BC, which (beſides that in an hollo®:Glaſs they 


axe a little Refractedi at the Perpendicular) with 
out the Glaſs bet weer it. and the Eye they go away 


more from the Perpenditular, and they will be 
Dy and EH ʒ the Eye therefore: becauſe it thinks 


the Image to come forth from the nearer Point C 


thereforeit ſecs remote things more diſtinctly. 


And hence alſo the cauſe appears, wherefore all 
things appear greater through convex Glaſſes, and 


leſs through hollow ones; to wit, becauſe the viſive 
Rays through theſe how: eee but through 
choſe they part aſunder. 

"4x; Mubongled Glaſſes ( W des ef veel. ity Mu 


| for The: Jake of pleaſure ) ſhew ſo: many: Images of 0 one 


thing,” 4 it conſeſt\of\SipeFficies. 1 \ 1 | 


For from each oblique Superficies, i eve- 


ry viſible Ratiates:equally, every one makes Re- 


flactions, and ſo the viſthle Species or Form ſeveral | 


Ulnes multiplied penetrates to the Eye. 


From this mixture af Reflexion and Refraction, 


"ranſes'may bi gi ven of Meteors," to wit, of Solar 


aA Lunar Ruinbomt, of Gulſs, of two or three Suns ap- 
pearing -at once, of "Cireles about the: "Sun, N or 


Stars; 3 0 Colours, of Clans and of "Fivilights. 


: : 112 Ot free]; Concerning the Rainbow. : 
We have a noble ee as well of Ri 
as of Refraction of Rays of 80 


Light, in the 
—_— that moſt fair heavenly: Arch, which G 
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Chaps HH: G DIOPTRICE Ar. 755. 
ue pl aced asa Symbol of his graczagaiaſt ourEves. 1 
a mot pleaſant Spectacle, to nom the cauſcat w = Th 


K, ah 7980 n 
TY n the manner ot its eneration . ĩs Wor 29Ur While, 

1. The material Cauſe, in mhich ti. Generate 1 5 

ac- i Ke den bet mar, inne bot ike & ef weleing 

re- demy V apor, ane 1477 into 5 mog, 146 ; 


drops; ; beyond min ch is ſome Vnbrage.or Shadyae, 

5 Ving ty roſes of. Lead or Quic heſiver an the ft 1 

d of Leolingeglcs, fo e that the. Images, may ben, 
* dhe mare ep. N e 

e 1454 

2. The Efficient Cauſe arg. wk Solar Regs, Han x 5 1 

ay pore A. to bat oppoſit dem Claud. 72 5 {1 Mets ; 99 5 

be 3. The formal Cauſe is 7 the nl R fraction 

as the Solar, Rays in that d ed, e be Ralf . 

"a rhe Eyes of. Spectators. e. eee 5 

4 For a Ratnbow..is not. Generated, but of. : e 1 
al tranſparent and diaphanous Matter, (ſuch. is that 
multitude of ſmall Drops) placed over againſt the 

Sun, which indeed receives the Rays but yet hin. : 
ders them to Penetrate ſtraight on: Whence tis 

: neceſſary firſt that the Refraction of Rays be made, 

„ becauſe the Light is 4 through athinner mean: 


18s And the Reflexion alſo is made together, Bec o 
Jo carried iger a thicker Medium N a 
e And this Reflexion is made from infinite 3 


th guons little drops of dewy Clouds,. which although = 

a1 they are infinite, yet becauſe they Co-here cogtigu- 

| ouſly, neither have they ſenſihle Sepefation from one 

another, therefore they are-eſtcemed a as It were for 

one continued Glaſs. 6 | 
Nor alſo not only once, but ſeveral times in each, | 

alſo the Ray falling firſt into the ſmall Drops is Re- | 

| fracted and Reflected, from which it goes out and 

extends to the Sight; And ſo not only from the 

Collection and Aggregation of tracted Rays, plent 

ne | Of Light is increaſed in the deep Superſicie of the. © 

% | Vapor, that it may be extended more ſtrongly to . 

th | the Sight 3 But alſo the Reflexion it ſelf increaſes 

C1 e 1 and 


po 07 D20S7R7e 705, 48. 


add ſtrains it, there 
Ray. is made 'of more efficacy and force than it was 


. 
- - 


re - becauſe "ROY Reflexion, the 


See Hg. 222. 
For in this Figure, let the little round Drops « 


- Water be ABCDEFGH, becauſe Water or a ho- 


mogene Body, is Tmbodied into the Figure of its 


. Elements let ſome Ray fall on LY, it being Re- 


flected from two Places, it will return to the Eye M, 


do wit, from the convex Superficie H unrefracted, 


and from the hollow Superficie of the little Drops, 


vet firſt ſomething changed, and in the ambit of the 


ſmall Drops ſeveral times reflected, to wit, from H 


ia E, from thence to the like Angles | in B, after- 


wards in G, hence into D; from D into A, thence 
into E, again into C; from C at laſt through B, tis 


broug ht to the Sight M, by a pepe Reflection 


eight times Circlewiſe. 

The Caſe is the ſame of the Ray KA, hien 80. 
ing forth from G into the Eye M, agrees with the 
former, and is accounted altogether parallel to it, 
. of the littleneſs of the ſmall Drops, and 

e unproportionate diſtance of the „„ ; 

The Figure" of a Rainbow is Circular. 


1 a | 
* 1 * 0. | ; 
*. 2 #7 8 71 
# 4 6 4 N 4 
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* 


+ Hd bot, Mt 
Indeed the whole Superficies of the dewy Vapor | 


being expos d to the Sun, is Irradiated or Lightned ; 


becauſe from every Point in which the direct Rays of 
the Sun fall, Reflexion is made; yet from irradiated 
Vapor than no more is beheld, than the Form of an 
Arch: For the Eye percieves not th | 
thing, unleſs it conſiſts in the Point of the Axis of 
Illumination, to which the Rays falling into the 

Vapours at equal Angles, are Reflected: By which 


eForm of any 


Reflection, according to equal Angles they | Form a 


Pyramid of Reflexion, the Baſe of which is circum- 
ſcribed by an Arch; and only exhibits the Form of 
aàn Arch to the Eye, which is called a Rainbow : In 


: which Me two 1 are e one 
„ 4 1” 200 


8 Fe 
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thapÞ III. OF DIOPTRITCS, xc. 9 
- of Iumination, the other of Reflexion and Vion: 


the Pyramid of Illumination hath, its Vertex in the 


Center of the Luminous Body of the Sun: From 
which the Rays go forth, to the Superficie of the 
| Cloud, ſome of which fall in obli quely, but one 


perpendicularly at right Angles, N is the Axis 


of the Pyramid of Illumination, to a certain Point of 
which, the Rays falling in obliquely, at equal Angles, 
are Reflected, and conſtitute the Pyramid of Re- 


flexion, whoſe Baſe alſo, is in the Superficie of /the 


Cloud, but the Werder! is in e and the n 


ie Therefore;for e as Pcademaiſtrated by 5 | 
hromarioiains, and approved alſo by Senſe, if from 
one Point, into divers Parts, right Lines are drawu 7 


forth, the Line which Joins the extreams of theſe, 


is the Periphery of a Circle, alſo the Points of ger 1 
flection, joining the Line in the Su perficie of the 3 


Cloud, "muſt needs be a Circle 


From whence alſo follows, that which- Viadlim,. - 
Demonſtrates at Propoſition 64. of his 10th Boot, many 


ways, that neceſſarily the Eye is in one right Line, 


between the Center of the Sun, and the Center of the 


Rainbow; ſo that the Center of three Bodies, to 
wit, of Light, of Vapor, and of Sight, conſiſt i in 
due richt inn — b 


And that we Wenden mole! Cirgle; eh that 
happens not from à Fault of the Rainbow, but of 
the Eye; and the Impediments of objects, which - 
hide · the deſired ages of the Circumigrence: of the. ” 


Rainbow from us. 


Indeed from the Sun 1 or beginning to | 


approach the Horizon, we lee Preciſely a Semicir- 
cle Rainbow, for then the greateſt; height of it 


(which from the Hypotheſis is the 3 
is obſerved to be 455, which conſtitutes half a right 


. by which ail the Rays * 1 


ſ 


8 
* 
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to the Eye: And by ho much the. Sun is Elevated 


above the Horizon, ſo much the Center of the Rain -· 
do is depreſſed beneath the Horizon, ſo that by 
the Sun, no natural Rainbow can be diſcerned high- 


er than 45: But if the Eye could be Elevated above 


the Senſible Horizon in ſome Mountain, ſo far off, 
that he may lock 45 downwards into a valley 


_ where/are” Clouds full of Dew, then he would: he. 
| Hold not a mangled, but the whole and intire Rain- 


© both of a perfect Circle, that which! alſo appears 


to be true to che Eye in Artificial -Rainbows;: to 


wit, if in a dark Chamber, in which nevertheleſs 


through the Window by ſome opening, the Rays of 


the Sun may efiter, then plenty of fair Water being 
drawn into ones Month and thron out Drop by 


Drop intd the contrary coaſt of the Sun, for ſo vo 
| wm Tee ſome Image of a Rainbow, not arched or 


ngled only, ſuch as Nature is wont to ſhe to 
1 Tor intirely round, or only that part of it man- 


gled or cut off, Which paſſes through. the Shadpw 
of my Body. 5 I e 4 


And « Rainbow m, ed according to the . 


. vt Eye,. 0 93960 


For if from a Waben dels ſevere: b 


ſands of Men ſhonld' be Spectators, yet they would 
cvery one behold one, and every one peculiar; even as 


alla happens in all Olaſſes, that beholding them from 


a divers Place, they diſcern the Image ſited in a di- 
vers manner; or even as one Word according to 


| 8 multitude of the Heavens is multiplied with- 


out diminiſhing it: That which any one may gather 
from, what we have ſaid, that the Center of the 
Sun, 'of the Rainbow and of the Eye conſiſt in one 

ight Line; therefore how many Eyes, ſo many 
Les, ſo many divers Wanne Jet with niz 


difference. : | n 
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only of differences, right on from the Vapor to- 5 ©: 


ben — the Sun, thoſe which are farther diſtant 
from the Vapor, acquire a greater Baſe, a greater 


Angle at the Sight, longer Rays, the meeting of 


the reflected Rays further removed from the Rain- 
bow: Wherefore alſo they ſee a greater Rainbow z, 


But thoſe which come near. to the Vapor, ſee a leſs, 5 | 


by: reaſon of the contraries of theſe. _ 
2. Thoſe which differ according to Breadth only, 


and bend to the fide; indeed they keep the N | 
of Rays, of Angles, of Baſes, and of Rainbows ;- 
but they acquire divers Axes, divers Centers, and in 
like manner they are beheld. divers in divers Places. | 


3. Thoſe which: differ as well in Length as in 
Breadth, have all things divers: Therefore neceſſa- 
rily, they behold a divers Rainbou, al of unequal 
quantity: - 

6. The. chief Colours of a Rainbow « are four; Te 


extream or out- mod 15 Red, next fo. this in the middle 


Yellow, Green ſucceeds, afterwards follows Pu rple 
Coloured, which, at last is finiſhed in Blew or Azure. 


Ide Cauſe of this diverlity 1s the diforder of the © 


Vapors; for the Light now diſtilling into the Va. 
pors, being refracted into Drops, is Painted 'with - | 
unlike Colours: For the Shadows from theſe unlike 


Drops of ſcatter'd and intermixt Light being ag- 


gregated and refracted, expreſs unlike Colours, 


which the reflected Ray. brings. together with it felt 
to our Sight. a 


7. Next after. the Principal Rainbow, feritim pes Pl 2 
we) another of. the ſecond ſort: 15 ſeen. ee 

Tbis being the Eighth part of a rect Angle (chat | 
is 11% 3. 5% is higher; encompaſii hg. the Principal 
or Prime one, the Semidiameter of which therefors 
is made 56:15 (which you meaſure from the Sun 
Riſing or Setting) and is to the Semidiameter of 
the firſt ee We which 1 is 45, as $ 140 
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| 4: Therefo, e when the Sun 74 bot 8 6 fs 
5 8 55 Degtees, then two Rainbous may be ſeen in 
2 dewy Cloud. 7 8 * Tk 
Aud at All lines, the Seilſchaneter of any Kein 
5 bow may be found in this manner: Take the Alti- 
tucde, as well of the Rainbow as of the Sun, by 
ſiome fit Inſtrument, join the "Arches, of both the 
_ Altitudes, the Fine of which joined Arches is the 
Semidiameter of the Rainbow; whence, from the 
Altitude of the Rainbow, the Altitude of the Sun 
allo may be known; vi. if you take away the'Al- 
titude of the ſecond Bow, from | wat; i 1555 it leaves 
HE, the Altitude pf the Sun. 4 
here ate ſome who think, dice the Gennd Rain- 
bow is. begat from the Reflexion of the firſt; from 
_ this Argument, that the Colours of it are beheld 
in an inverted Order: But they, = are deceived, for 
if it ſhould be the Image of the firſt, not only the 
order of the Colours. would be beheld /inverted, 
but they would be alſo turned back from one And 
fttzher horned, as is ſeen in the 222 Figure or Scheam: 
; Moreover it may happen, that the firſt being abſent * 
L̃to wit, when the NS PRACT er than 45 and yet lower || © 
than 6 5*˙0 a ſecond may be ſeen; the Image, with- || 
ont that which makes it, the: Type without the An- bh 
titype, or a Copy without the Original; which ne. ; 


vertheleſs frequently happens in Summertime : 15 
From whence tis concluded that the ſecond ſort of f 
Rainbow, is alſo Immediately generated from the 

| Stn, no otherwiſe than the Principal J 
8. Concerning ; the time in which bows are gene- 1 
| rated of the Fan, the e following things art to be wored. | 4 x 

F Try Winter more frequent 73 Rainbows may | © 

| 15 generated at any Hour: The e cauſe is, becauf 4 
the Altitude of the Sun is leſs, Hit therefore: the ws 
. Solar Rays are alſo leſs i in rectitüde, and leſs in 1 


e than that they' can confume and * 
| the 


. the e 5 pg 


e . or, ea 10 n back to the Sight. 2 30 10 
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e Vapors: Therefore in that time, is more of Va- 
pors, Which are conſumed by the Heat of Summer. 
in the Summer about Sun Riſing or Setting, 
Rainbows are made, but not at Noon tim. 

„For from the Suns Rifing and Setting, Vapors 


are not ſo eaſily diſſipated, as at Noon · time or when 


the Sun is in the Meridian; by reaſon there then 
happens a greater rectitude and ſtrength of Rays: 
Moreover, too much Meridian Altitude of the Sun 


hinders the generation of à Rainbow, for as much 


as the place of its ee 18 forced down, be- 
neath the Horizon. 8 9 


And concerning this, from the Altitude of = 0 


en we muſt note a Rule of Vitellonius, which he 
explains at Prop. 79 of the, 10. Book, when the Arch of 
the Suns Altitude is greater than the Semidiameter 
of the Rainbow, (which how it is found is ſaid a lit- 
tle before) a Rainbow. is not generated: Bur by 
how much that Sine is leſs than the Semidiameter of 
the Rainbow » by Jo much the ee e 
* Rainbow. N A 
12 Concerning the a 6 
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5 Frans, As . near t 6, Meridian, | 
| the Rainbow. will be ſeen on Sk | orth, art: And 5 
ſince the Sun from the Site of \Ou: pbere never de- 
clines to the North, we nev GR Rainbow: to- - 
Wards the South, unlefs.the Solar! 78575 all on Solid 
water y Clouds, ay poſited . the Sun, 
and reflected . from ;theſe. into ,dewy Cloud, an 
plac Sun, and galt kom hence 


vows. et: 1 e e ing ' 


| , manner. „ Ee" i 0 pI 
— * n 9 5 f : bat obo 
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- ter,” and*of Colours either the”! 1a 
traxy in the reaſon of Order 
2. Whei dne Achudes not asser, but they'have | 
divers Axes and divers Cen y be ſup⸗ 
Poſed to be done, when the Rays of the Sun fall 


4 ence, to go away or 5 ts Gr is 4 


| G that N — ĩt eee front 
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ay, Which nay be ſu 


ſtrongly, on one or more watery and ſolid Clouds; 


and from hence are reverberated to one or more | 
 Snperficies of 'dewy Vapors, and from theſe dewy 


Vapors reflected to the Sight: But when, as hap- 


-+ pens not altogether many Arches of the Rainbow 


are beheld/wonderfully füll of tarninigs, the cauſe of 


= of Br” wh: cannot be given, tis rather referr'd to 
ſtrange a and | wonders, than bas TE 


„ 
thing S. BEGS 
. * _ 7 e * % " . E We 
l 3 3 
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The reaſon of 255 appearznce. i 
Hifett that Rainbow | always a 


3 him that goes away from it: Merebore by acon- 
01 


ved 'avemenation of this fine Tort of 'depart 
ing fromthe Rainbow,” it ſeems to follow, hut 75 ; 
aan tis leſſen d and Ade E Fron 


oe to fl Favay : Which accefs thy 98 8 155 
Hence appears, that greater things nd rect rom: 


ne, or ſitel on- 


WS 2 ö 
22 1 


1 therefore ne en less And contrarilu that 
$ 


things” 11805 the Sight les and more weakt 
„Aud are thought ta de further diſtant: And if any 
ne decline t& a ſide, with' Hir "the, Axis of "the 
-M yramid will be changed tothe 14 Ahe id: 
of the Superficie of the Lunn 


vertex of the 2 . of Illunmnation, che Circle 


of Altitude, and 12 Abpregae of RATS of the 


f "84h ; 3 4 | | Vertex 


a 


e 
8 1 


er kh KA A __T 


wr. oOm.- 


AM. . D 10 PT R ICS, „ 1 
Vertex of the Pyramid of Reflexion are all changed |} 
with him; Wherefore alſo IRE] is are „ 
to move to the ſidle. dh 35 5 


< x 5 855 
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1 W Laſtly; Tm Reinkowd as 2 0 4 ſe Aon : | 

ve For tothe — of theſe thres things are re- 

pl auirecdl ; 1. A fit Vapor; 2. The Moon at full or near 

an fan Moon; 3. The ſame Riſing or Setting being over- „ 

s: whelm d by the Rays of the Sun beneath the Horiz un. 

re And ſince theſe things ſeldom meet together, tis 

V manifeſt that Lunar Rainbotoys are very ſeldom ſcen; 

p- ber. oftner in; Northern parts than in Southern, in 

iv W- which the Matter of oe TOON, is conſumed Foar | 

of the Heat uf tile sun 

to II. meg ae, Me cb of the. Arr" havin 5 

Al e , rv omot. | 

en Gulf, ap ee ee burſts aſun- „ 

„der into more thin Farts; night che burſting it 
exhibits a Lucid Colour, that the Heaven Teems as * 
from a Fire to 8 3004. ee e | I 
A. Two-arthotte Suns ap S ming mom = 
Moons, when thicker Clouds Are poſited: to the ſide 7 


of the gun or of the Modn ae bens zes of them 
in a Glaſs they art xeflected zur Sight 2* Phew - 
more Suns dr MoonSappears!!! 15000! 015.20 mort 

. Bur Cires wit. che Su Mor, or: Ship. 
_ whemehercloud):nndeftheiSin of the, Moon 

cry thing. inhirhbithe Stavilllaſtrates byitRays, 

round about: For then they ſhewathe! Cirolezot® | 
theſe kind of ifefratted: Rays! everPwhere'db.cqual | 
Angles; andthe Circular Refvitionismade every | - +1]. 
where at half fight Augle, f that tbe Dieben 
aß the Cirries is n e 10 ,; 412 Din 

4 4 The Colours of Cloudi, efrom' the mina 
gling togetheru uf Lucid dap ef the Sun wẽith tbe 
obſcare thickneſs6f the Cloud. 0! £21 ot Sheds 
CCC 
by reuſan of ce W * ” ten] 


Ss 1 1 eir 5 
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5 their: Sire 1 to the Cxleſtial Lucid Bodies; therefore from Ml +; 

bence: depends alli tlic varitsy of Colours: Aud the mor NN þ 

Liebt Fallri into it, the brighter the Cloud, it; by hom li 

much i he leſi of. Lig, tis ſo much the. Hacker Ter for tk 

the most pant ele Culoums are ill fauoure A . al 

aw þ een by: Wan Kepler in by Epitome of er 
. - lf nom. Nee eie N 

1 The Cinſes..are? many: F ri the. Efficient — 50 

which incites all che reſt, is the Sun it ſelf; not- ch 

withſtanding that it is converſant under the Earth, iﬀ 

neither carries nen, either by a direct ora th 

| refracted Ray... eee pat TITS HY. 3161. vy he 

2. Another Cauſe, i is the celeſtial golden Sky ems an 

paſſed about near to the Sun, at the Amplitude of Il pg 

2 Degrees, Shining by reaſon of the Suns near- I ſüe 

ne, ſometimes more, other times leſs, which time I pg 

is ſomewhat imployed-in ing, d the Sun it an. 

eee, ole biovil.s gilt of] 

3. A third Cauſe, isof s -and of dry Exka: len 

He excited from the Heat of the Sun by Day, Wali 

1 or from Harm — 5 — of the Stars; and end 

1 ſtretched out by and: by its thinneſs, upon the 


Superficie of the Air; which when they dhigher 
from us, are ſooner Illuminated-froti the Sun, and 
from the cover d brightneſs:of: the Sun, than when 
2 -and ſo being Elevated above our Horizen, 
hted bare they impart th Light receiv'd | BY 
"rom! e Sun tous. P 290g. 20%, ee bngor e 
. ways Tor- Alen dates bright ati® clear. the direct 8 
99 85 | Rayaof. the Sun, and revibrates them as being a 
thicker Sky; or is inſtead of 4 laß io the ſolar | wt 
Rays, and Reflects them. = wad. eee nl... WI 
Bat faſth, to canc lade, we vere wiling to delineate [+ 

theſe few things, in which ate the moſt: pleaſant, 
and moſt uſefal things chiefly-neceſſary to all Fhi- I 7 
loſophy:; the optic SCIENCE 1 is Collected from Wri- , {eh 
© x. VL. „„ 0 \ ters iy 
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Chap har, of p10 oY ic's, TY In 1 4 | 
tende e dg to Walzel Man h able to de. 
ner it fully and perfeckly : Vet he that underſtands | 


theſe Rudiments and Principle Lt it, will I's © HIER 
2 ene of the pos but will 8 
ae of heip t tacdlerſtand che Fore "Act IV 
| . ic, 1 Whieft he 5 135 md. 
chiefly, the Aubert tal Citifes of many adde 
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Had elt the Rar chin 7 the a ee 2 
Ic Nature, cd Man: T0 che molt wi 


6 0 EX. 
Pre Gogh: 85 


A 0 8 br Kati, 


ere, Figtiour and Qfor A. Wort e 
1% Amen ee eee 2020 W 
1 ep fl; mid f ag Nebst 1 : 
5 um 1 Warren OTDIC S144 £6:: Abet 
Da dupa oiſſtap eg 903 U 101 2 T 

a A TT, Ei! Dag ate n Lata a. „ 
W | 5 4 8 = 3:7 Of 718775 Dur Tete UE 
een 18 I nds 04 o wurd 5 6 (4% N. 11 4 
3 e dt end 
„ n 38 | of | DE ON ; big 

' | N. e 

/ 00 5 The. PABE AE Wh; 41 ice hs 
1 * 1251 478 25 "24 1 5 ' UE 4 

" BC Faris, 4 4 Science which artet, | | 


of findin out the, weig he "Bodjes 7506 700 7 
7 11 8 hy of Bodges by 


: | Which rience that it may be Method! 265 5 
Mu e 1 to deliver : I. The roi and EW 3 8 

Y e of t the Ae 3. The Prattice 

; 1 Bbb "yy PART 


* — 4 1 f 1 51 
7 * = 


be” Mr _- 53 0 * nh 0 0 1 1755 | 


9 1 8 Fart f. Ot 8 TA: TN 10 8 11 e 
ehns ta Dn 7 38117 H Ae be t 15 50 l 
Ws 1 8 Fees "Is 


4 

[ 

; 

alt b # U $5 JET they are in pron : 

| ky a 1 85 K, W. A 

4 5 Ke: For a 1 

4-2 agreat Sack of; ; 

4 

4 

is th I 

= 5 25 the f ure is changed, the 1 
| BR es e ed: Fir Bullet of Lead k 
readily deſcends in Water; 4 nk the ame being ham. * 
mer d intoa thin Plate Hike a Leaf, ſinks not ſo any Y 
That therefore, if the exquilite equality of Weight 
berequired, The Species alſo and the Figure, and: q 
all orner things onght to be ale. 1 
II. A Body of knownor of 1 br, ic either a 1 
. Gravity, the heavi 1 which js worded A certain © 
Number : 9 ledge! Hi er 10 
tion of Weight is to be known to _ 2 
For W e We know ſurely n to be (fo | . 


Example) of one Pound, unleſs either it be mark q 
that we can believe it; or of be we have tht 
Proportion to. another POP.” Weight, ce tatnl 
. f 6: TE ALAS") 
I enter '6 ravity, 4 Poi in ary ay 
ted u within or without, about Fein the parti on ever) 


e opud Mengrs TRA 


4 k 
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ver) 


ere 


VI. of Leaper from. 
10 


engt hich leaning on ſome. Prop, on ane Point 


0 es 5 an heauy thing. to he moved, 6 on the | 


£ . if by Diviſion through ſuch Center, 


by Falling through right forward, howſoerera Bo- 
dy be cut, it will always wy: Ir, into two Parts of 
| 9105 nal Weig . nets hs br "tener Lug 4; . 


I. eee, Equilbra at. eque/ hich 


eing hung at each end of a Ballance,) conſtitute . 


{oe Parallel to. the HSA whether they are af — 4 FE 
Mage, or ler. . eee e 
_ AW. eight £ 16 ſaid ta, be 00 it being 1 ar the 
weig 2 5 dt Inſtrument or Ballance, whatſoever 3s the cue 
of. 8 or naiſing the W cight on high, mherher at be 
4 ponderoui Body, or ſome impernss "tis alſo cad, Pos 5 


Nh, IR TY 


in Mechanick Fe * Hen D* 1-3 : 
12 canſideration of i its recen, 


4 moving Power. applicd 90. 


"oh Wh erefo re ina Leaver, three Points Are e maſt 


notable; in the uſe of it; to wit, the, Point of the 


Prop, the Point of the Weight, and the point of the 
Power ; from the varlous Combination of which, 
ariſe three; kinds of Leavers;: No Mangyill think 


we go beyond the Scope of Statics, when . WE; ſpeak 
concerning the Leaver, for they are akin; and Ae- 


chan e and Static lean upon almoſt the ſame Foun- 


dations; and a Ballance, when the Scales are of 


 Mechavie 55 ales the en more clear.” 


WE 2 00-057 kn CHAP, I... 0 ee Phe eters” 
oh erat 04:32 0's ＋ H EO REM I. ee 
x 8 po e of Spheres nd. of Refdene; 4 "he Cen- | 


ker of ravity Fr in tt e common Seck # 0; 
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unequal Arms, is the ſame ASA Leaver, in which, 
the Final paſſing through the Center, is the Prop; 

aud from the reaſon of this flows the demonſtrati- 

on of that; hence if ſometimes we touch. upon 
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M. I. AD EFguilat RNA Fre, which. Hey ere, 
ira relle, the Cemer i, Teavity is the ame wih the 
. Pof theCirele, in wich they are fcb! 

Yet, by ſyppoſi ng. theſe heavy things, to have * 
very Where equal thickneſs, and to conſiſt of Mat- 
ter of equal Weight in all their Pty. > 2% | 
III. al Trigon br Triangle the Center of Gravity 


is in the common Section of the. three Lines, euch 4 


when toming to each frd ae Ctr the Coe. e, di i 
0dr then ranally, | 
For "tis Feceſſary) thas theſe ſhould meet in one 
| au ue ſame Point, by a mutual Section. 
Eg. 223. For the Sides Ah and AC being avi 
dec in the middle in D and E; and CD, BE, being 
, drawn,and-through the common Section A GH: 
3 DE E, vis. Parallel to the third Side; the Tri- 
angles BECandCDBill be equal, and the Baſis BC 
the ſame therefore BC G the common, being taken 
away, 'CEG will be equal to DBG, to which, ſee- 
ing AGE and AG are equal, inaſmuch: as they 


. are Sen Baſes and between Parallels; AGE, 


and A G D; will alſo he equal between theniſelyes : 
And ſince they are upon the fame Line A, they 
will be of equal Altitude; which is alſo the Alti⸗ 


klaue of the Triangles FO P, and FG E, which con- 


ſilt on the ſame Baſe FG, and therefore they are 


equal between themſelves: : But becauſe B Cis Pa- 


rallel to DE; DGE and BG C will be uiangled, 


and the Proportion of BG to GE, as of CG to GD; 


from the ſame alſo, BG H and GEF are alike, and 
alſo CG Hand DGF: Wherefore the Proportion 


of the Triangle BG H to EFG, is as BG to GF, 


that is double; and CG H to DFG, as CG to GD, 


which is double: And C& is to GD as BG to GE, 


 wherefore BGH is to EFG, as HCG ta. DFG: 

| Therefore. when DFG and EFG are equal, falſd 
| La and CGH a be ak And Tory iter 
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ene the Baſes alſo BH, HG will 
| 5 Therefore all the Triaagles AH, AC 


"the: Frisbee 


Gravity, may be changed i into many Parts. 
oe: The Center of. Gravy. in Conoid. Proportions, 


YL 2 Axis .of the right Angle ſo, that the part 


71 Pane a at. the PS tex, 4s. RY of " the 99 5 OA 


A 25 ends in the Baſe. . 


Equal | Weights, being: hung coal 5 on Rl Arms ES; 
9 | whbrio; but Kne- 
ui poude are. but the bea. 
35 oui pel gh: n the contrary, equal 11 hung 4 
aan unequal diftance, do not Wei eigh, equally,” b bar N 


22 th 755 bing 1175 rument, 


are in E 
Weights fo hang, do not E, 


u eighe, which ig hung at a greater. diftence. .. 2 


wes the kalter. 


ef Ariſtotle Take © the cauſe Be us to be, that the 


8 r e or more diſtant from the nr. : 
elcribes alſo a greater Ciicle or a greater Archof 


1 ele: And becauſe in thè ſame time, as well the 


Weight nigh: the Prop, as the Power remote from - 


e ſame, paſs throug!, indeed like Arckes of Cii- 
cles, but unequal, the Motion of the Power is fitter 


than the Motion of the Weight, and therefore ver- 


es 8 


This Op 0 of Able is var riouſly explain? a 


and refuted by Artificers; bat all theſe things do not 


briag the reaſon of this compendium exactlꝶ to be 
diſcerned : Vet I thiak it is certain that we may re- 


quire alſo the Phylic cauſes to his Dcmonſtration of 
this Mathematick Phylick : The Principal force 
is of the Power of the firſt mov ent, Which Ma- 


chines and Inſt ruments, nevertheless according to 
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60 | 


Cy BEA, will be the 180 dle. 
| 1 Wich therefore. being 
' hung; from the Point G, or from the Center „ 


| Ry Truly the Reaſon of the Leaver i is wonderful, Od 
the, Cauſe lid, why, the Power, tre farther. "tis. CE - : 
from. the Prop, the Leaver'i #s the more efficacious, es E 
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mochlion, as. in the P 
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plication of it tothe 5 
42 Þ fr $ alſo” the. wy 


Ih 8 deine Poser i em the {oil or _ 
| int of reſt, and of 5 | 


ing or ſtopp ping; this is of more Force, as leſs 


bindred, 8 Medes by a greater proportion: of 
: Operation and indeed, N more the back of the 
Prop is ſſlarpned into a Line, and He a 'Prifine | 
leaves the breadth, this Motors action fücceeds more 
| kappity, for the back of the Prop being b 
ſiſts the Power from many Points 3 (When the dif- 


% 
a 
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